oS. 





TTT Poe jasesee 


oe me ey COITTTL SET TTL TT yeaa Tree 
Try iil mili rt Frm Ll LULL ey | rl il 
SUT TTT TTT TT eel TTT Te 


serra reese TT ST ee eee et est Pes 
i Li ant } UL i J j day LiL 

; heron 4 } 

LiL irri iii berermii ti 


cord | beret beret Li) beet salt iim 


al 
a HI 
AT 
iE 
Ea 
i; 
= 

f 
= 
E- 
= 
‘pad 
St 
1H 
Toh 

i. 

Ht 


wa2ces 
HL 
fs 
8 J 


258 5 ~~~ 


T1 
Li 


ag 
i 


ae aH L 
bbe = 


$4.00 a Year 











\ 


AMERICAN 


APRIL 1926 


ELECTRICAL TIMING ELIMINATES THE HUMAN EQUATION 











wk 


CIENTIFIC 














TUL 














a. 3 
7 
S 
4 



































eens 


Ca NABIONA 


~_BIS@UIE: «cCOMEANS 





World-Famous Bakers 














Use International Trucks 


HE National: Biscuit Company, whose name is 

celebrated wherever there is an appetite, demands 
the most exacting and dependable service in the de- 
livery of its wholesome products. From 190 branches 
all over the country its delightful delicacies, crackers 
and cookies must be delivered as they come from 
the ovens—fresh, wholesome and appetizing. And 
you may depend upon it, they do. 

More than 300 International Trucks are helping to 
do a remarkable job in the national transportation 
requirements of the National Biscuit Company. 

Here are trucks which have demonstrated their 


in-built merits year upon year. The performance of 
International Trucks, and their attractive appear- 
ance, too, have helped to build higher the prestige 
of the National Biscuit Company and the popularity 
of its products. 

If in your hauling jobs you need such service as the 
“Uneeda Bakers” demand, there is one way to make 
sure of getting it—let Internationals show you the way. 

International Trucks have been delivering depend- 
able service for twenty years— other products of the 
Harvester Company have been doing it for almost a 


hundred. 


















The International line includes a Speed Truck for 2,000 pound loads; Heavy-Duty Trucks ranging from 3,000 to 10,000 
pounds, maximum capacities; and Motor Coaches for all requirements. They are sold and serviced through 112 branch 
houses—the largest company-owned truck service organization in the world. And there are dealers everywhere. 


INTERNATIONAL HARVESTER COMPANY 


606 SO. MICHIGAN AVE. OF AMERICA CHICAGO, ILL. 


INTERNATIONAL _ 


TRUCKS. 


A fleet of trucks recently put 
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Company products from its re 
Brooklyn, N. Y., Agency : i if 
ie ae Hi fh I! 
_uexe SEETT RR oe ol ew CB LY 








MOTRIN A SES 


otereye 


























APRIL, 1926 


' 
| 





IN 
| MISCELLANEOUS 
INDUSTRIES 


SCIENTIFIC AMERICAN 









Thirty Skayef Bearings Picked to Maintain 
Vacuum Seals on This Huge Dryer 





Actual Certified Survey in your 
industry or one closely related 
to it Sent on Request. 


ACUUM! It must be maintained at all times on this huge 

154-inch vacuum dryer to insure successful operation and 
—thirty Skayef Self-Aligning Ball and Roller Bearings, because 
of their precision and freedom from wear, are picked for the 
job! This machine is used for drying paper, textiles or other 
fabric under a high vacuum. 

Eight Skayef Self-Aligning Roller Bearings, 12 inches in 
diameter, are used on the seal rolls, and twenty-two Skayef 
Self-Aligning Ball Bearings on the dryers. The four bearings 
at each seal end are subject to a load of 50,000 pounds each! 
Due to the absence of wear in the bearings, the rolls are kept 
in position and the vacuum seal is unbroken. In addition, 
Skayefs insure reliability and reduce lubricant, maintenance 
and power costs. 


SACS" INDUSTRIES, INCORPORATED 
165 Broadway, New York City 
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—and now at Monte Carlo 


OSE who have been in Europe during 

the past few seasons remember the car 

beauty contests which have been a fad at 

the famous watering places on the Conti- 

nent. Concours d’Elegance-Automobiles 
they are called in France. 


In these contests, held where the wealth 
and fashion of all nations gather at play, 
the most luxurious special bod- 
ies, the world’s finest motor 
cars, are judged for beauty and 
distinction. 


Americans will be proud to learn 
that a standard American motor 
car has won first prize in such a 





competition—not once but eleven times! 


Packard cars, entered by their private 
owners, have won first place for grace 
and beauty at Vichy, at Le Touquet and 
at Aix-les-Bains in France. At Wiesbaden, 
Neuenahr, Trier and Baden-Baden in 
Germany. At Oporto in Portugal. And 
now at Monte Carlo—that cosmopoli- 
tan center of luxury and beauty 
on the Riviera! 


Such international acclaim con- 
37 firms America’s verdict—that the 
unchanging beauty and distinction 
of Packard lines have yet to be 
equaled or surpassed. 





PACKARD 
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PIONEERING 
aetna a man fails to lead be- 


cause he runs too far ahead of his 
fellows. Often this is true of inventors. 
A splendid example of this was re- 
counted recently at the dinner of the 
Edison Pioneers in honor of Thomas A. 
Edison’s seventy-ninth birthday. 

“Mr. Edison was too early with radio, 
discovering the spark or wave in 1875,” 
said the Robert A. Carter, who was 
associated with the wizard of Menlo 
Park, forty years ago. “In that same 
year he built a set and published it in 
the Scientific American, 12 years before 
Hertz and 22 years before Marconi.” 

Just as in literature a man spins a 
thrilling story, only to find that Kipling 
said the same thing long before him, so 
the scientist, exploring what he believes 
to be a virgin wilderness, comes often 
upon the footprints of Edison, the most 
prolific inventor the ‘world has yet seen. 


HABIT 
N July 15, 1913, the circulation de- 
partment of the Scientific American 
sent to a subscriber in the state of 
Washington, a bill for $3, for a renewal 
of his subscription. The magazine was 
a weekly then and cost $3 a year. 

Just the other day that bill came back 
and with it a check for $4. 

There is nothing out of the ordinary 
in the fact that he renewed his subscrip- 
tion. Most subscribers do renew. Nor 
is it surprising that his renewal did not 
come back promptly. Once in a while 
a reader does stray from the path of 
science. The unusual thing is that the 
old member of cur family of readers 
waited 13 years before coming back. 

The habit of keeping up with science 
has this danger in it—once it gets you 
you never are content to live in ignor- 
ance again. 


NEWS? 

5 ew newspapers recently printed a 

dispatch from Washington announc- 
ing that science “has at last discovered 
what historians have termed the great 
sea serpent.”” The announcement caused 
Mr. B. A. Broome to write to the New 
York Sun as follows: 

“This was discovered and carefully 
explained forty years ago by Daniel 
Carter Beard. His account was pub- 
lished in the Scientific American some 
time in 1885 or 1886 and with it was 
a large woodcut of a drawing Mr. Beard 
had made to illustrate how a giant squid 
would be taken for a sea serpent by 
anyone unfamiliar with the appearance 
of a squid at the surface of the water.” 

All of which goes to show that you 
really can get the news about science 
by reading the newspapers—if you only 
wait long enough. 

















In This Issue 


Uncovering Ancient Greece 

Thrilling discoveries of the ancient Greek civilization have 
recently been made by a group of Americans excavating in 
Corinth. Commencing on page 221, Dr. T. L. Shear, of 
Princeton University, tells of their finds. 


Your Property Is Being Wasted 

J. Bernard Walker this month fires the opening gun in a series 
of attacks on the squandering of our national resources. 
Twenty-five billion cubic feet is the drain on your forests 
every year, he declares, and much of it is needless waste. 


An Athlete Is a Living Machine 

When an athlete sprints or rows a race, he expends energy 
at a definite rate which science has found a way to measure. 
On page 224 a noted physiologist tells you how it is done. 
More interesting than the sports page. 


W hat Causes Goiter? 

Iodine deficiency, says science. Parts of our country lack 
iodine but there is an easy way to get it. Commencing on 
page 248, Dr. J. W. Turrentine tells how. 


A New Kind of Radio Wave 

Experiments prove that the earth’s magnetism causes radio 
waves to turn in the upper air like a twisted ribbon, a dis- 
covery which may account for “fading.” To remedy this 
condition, broadcasting stations may use various wavelengths 
at different hours. See page 234. 


MORE THAN 175 PICTURES 


Complete table of contents will be found on page 287. 


For Next Month 


Whence Came Civilization? 

Did civilization begin in one place and spread, or did it arise 
independently in many places? Most anthropologists take the 
latter view, but a noted authority, Prof. G. Elliot Smith, pre- 
sents strong evidence for the opposite view. 


Getting Rid of Mosquitos 

One kind of mosquito causes malaria. One tiny kind of fish 
eats that kind of mosquito with avidity. Next month a famous 
naturalist, Dr. David Starr Jordan will tell how it is planned 
to set this mosquito-hungry fish to work. 


How to Correct Auditoriums 

Reverberations, echoes and similar faults make hearing difficult 
in churches, schools and auditoriums all over the country. 
Next month, Prof. H. H. Sheldon, Professor of Physics at 
New York University, will begin a series of practical scientific 
articles by telling how you can correct such auditoriums. 


Other articles on Ancient Man; How Can We Produce Scien- 
tific Workers?; The New Cosmology; Anti-aircraft Firing 
Methods; Nature Faking; American Diamond Mines; Contour 
Measuring; Methods of Wood Preservation; Radio; Astron- 


omy. 
MORE THAN 175 PICTURES 
I read the Scientific American. 


$4.00 a year brings the Scientific 
American—and assurance. 


q Are you sure you are right? Absolutely— 


























DOCTORS 

Teo long has the physician been 

looked upon as a sort of middleman 
between the sick person and the under- 
taker. At last, however, a new concep- 
tion of the function of the doctor is 
arising. Dr. Wendell C. Phillips, presi- 
dent of the American Medical Associa- 
tion, voices it. 

“What will the doctor of the future 
be?” he asks. “He must have different 
training. Is treatment the sole function 
of the doctor of the future? No. He 
must know preventive medicine. He 
must keep people well. We are not 
going to have the diseases we had be- 
fore.” 

No small part of the job of the doctor 
of the future, however, will be to con- 
vince his patients that they must not 
wait for an emergency to call him in. 
Human nature being what it is, the pro- 
portion of the population who will sum- 
mon a physician, and pay him, when 
they are feeling well is just about 
enough to support 2714 doctors. 


TAXES 

iY you are disposed to grumble at hav- 

ing to pay annual taxes to the United 
States Government, take such comfort 
as you can from the fact that there are 
others who are more heavily hit than 
yourself. Thus we learn from the 
president of the New York Central 
Railroad that the tax collectors get more 
from the American railroads than do 
the stockholders. Says he, “It takes the 
earnings of 3,000 miles of our lines to 
pay the taxes. In other words, one mile 
out of every four of our 12,000 miles 
is working for the Government.” This 
is one of the heavy burdens that are 
being carried by the railroads in their 
heroic effort to show those dividends of 
six percent, which are necessary if they 
are to raise the greatly needed capital 
for improvements and extensions. 


THUGS 
ETWEEN bronze book ends on a 


gold-embroidered cloth, covering a 
mahogany table in a lavish New York 
apartment, stood complete editions of 
Shakespeare, Boswell’s “Life of John- 
son,” a history of England and a treatise 
on higher mathematics. Here, say the 
New York police, they found the head- 
quarters of one of the best organized 
and most dangerous gangs of thugs. 

How is it that, obviously steeped in 
letters and in science, these master crim- 
inals were caught by police of a sup- 
posedly far lesser degree of culture? 
Perhaps this is the answer: Such 
science as the bandits had was for spec- 
ulative purposes only; what science the 
police had was used. 
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2% ; mim| Group of 44 Jones-Willamette 
y . Bearings (flat bottom type) re- 
= cently installed in the mills of 
. r S the Crown-Willamette Paper i 
Y Co. Bearings require but a few 
drops of oil every three weeks 
—a pint for this entire group. 
Over-heating, cutting and oil 
leakage are unknown. 
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In the ordinary bearing the points of contact between shaft and bearing, 
which are the very points subjected to the greatest load and friction— 
get the least oil. In the Jones-Willamette Bearing, however, these points 
get the most, supplying a constant cushion of oil which substantially 
cuts power losses due to friction. 


Power savings are not the only economies which follow Jones-Willamette 
installations, however. Users report that they have been able to cut 
down oiling schedules, in many instances, from oiling twice or three 
times daily, to weekly and even monthly oilings, using in the aggregate 
as little as one-eighth of the oil previously required. And Jones-Willam- 
ette Bearings do not leak oil, which eliminates losses from oil damaged 
materials in process, as well as removing a constant fire hazard. 
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Ot “84 @ i T We should like to furnish you with one or two Jones-Willamette Bear- | 
LESS FRICTION ings for 60 days’ trial. Correspondence with our Engineering Staff on | 
LASTS LONGER your bearing problems is invited. 

Action of shaft automatically filters - 
ond slecalatns off to points of greet Willamette Iron & Steel Works, Portland, Oregon | 
juacleation acene tong Bie. Bese. Monadnock Bldg., San Francisco L. C. Smith Bldg., Seattle 


not escape nor water enter. ' 
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Reéent: Excavations at Corinth 


\ Group of Amertiean Archaeologists Has lt nearthed Important Gr 


Pheodore Leslie 








ECAUSE of the political, industrial and 
artistic importance of “wealthy Corinth” 
in antiquity, the American School of 
Classical Studies at Athens was at- 
tracted to undertake archaeological ex- 

ploration on this site in 1896. Since then this work 

has been conducted by the School from time to time 
with important results. 

After a cessation of operations for several years 
excavations were resumed in the spring of 1925, 
under the general direction of Dr. B. H. Hill, Direc- 
tor of the School. The task of clearing the great 
theatre was in the hands of the writer, whose wife 
was the artist of the expedition. Other members of 
the staff were Richard Stillwell, architect, and two 
Fellows of the School, Oscar Broneer and Alexander 
Robinson. 

Preparatory work at the theatre was begun early 
last March and excavation was made above a section 
of the site included within the west entrance to the 
orchestra. Small finds, such as bronze coins, were 
constantly being made, as well as numerous other 
objects, among which were lamps and fragments of 
marble and of terra-cotta. All these objects were in 
the loose earth above the place where the seats of 
the auditorium should have been; but though the 
earth was here removed to hard-pan, at a depth of 
over fifteen feet no part of the structure appeared. 














OFFERING TO THE TEMPLE OF ATHENA 


Metal bowl supported by ivory lions. Reconstruc- 
tion was made by Prentice Duell 


From a water-color by N. C. Shear 


The area of work was then shifted to the southeast, 
and excavation was resumed at a spot which, ac- 
cording to hypothetical plans, should have been 
above the edge of the orchestra circle, south of its 
central point. After the upper layers of earth had 
been removed the digging was done with the most 
minute care by small groups of men under watchful 
scrutiny. Every stone larger than a pebble was 
cleared on all sides before its removal was permitted, 
and eath section of hard earth was left untouched 
until a probing with a knife showed its exact nature. 


Colors Still Bright}and Fresh 


This slow and careful method had its abundant 
reward when the fragile nature of an important dis- 
covery of unique character that was presently made 
became apparent. About twenty-five feet below the 
surface of the ground a solid mass of hard-pan, the 
face of which was decorated with painted plaster, was 












MOSAIC FLOOR IN THE ROMAN VILLA 


Head of Bacchus surrounded by intricate designs made with tiny 


stones of many colors 





uncovered. As this was at the bottom of a narrow 
pit, it was some time before the subject of the large- 
scale painting was revealed, but the laborers worked 
with zeal, and before the end of the season a total 
length of forty-five feet of painted wall had been 
cleared. The discovery of any evidences of a by- 
gone civilization famous in history and literature is 
an exciting event, but it is particularly thrilling, after 
digging through more than thirty feet of unprodue- 
tive dirt, to come on a polychrome monument with 
its colors bright and fresh. 

At a point in the circumference of the circle of 
the orchestra of the theater, opposite the center of 
the stage, is an opening, 3 feet 4 inches wide, on 
either side of which a wall is preserved to the height 
of 51% feet. The front of the wall is covered with 
stucco on which are painted groups of life-size 
figures depicted as engaged in combats with lions. 
The main field of the picture, against which the 
figures are painted, is blue; below this are bands in 
two shades of yellow apparently representing the 
floor or ground on which the action takes place. 
This is bordered by a narrow band of dark blue, 
which, in turn,. is separated by a pale pink strip 
from the broad outer border of dark red. This 
triple-colored border bounds the frieze, for it turns 
the corner and extends upwards along the vertical 
edge of the wall on either side of the opening. 







Gacacurel Cc — 
A TERRA-COTTA VOTIVE PLAQUE 
Of the 4th Century B. C. A satyr in a startled attitude 
before a seated youth 

















THE EXCAVATIONS IN PROGRESS 
Digging down to the orchestra of the theatre. in the left background is the temple of Apollo 


On the left as one faces the passage is represented, 
as far as the wall has been’ uncovered (23 feet), a 
group of twe gladiators fighting a lion. At the 
end of the wall, a man is standing, with his back to 
the spectator, facing a lion charging on him from 
the left. His feet are far apart, his knees are bent 
and he seems in the attitude of one poising a spear. 
Unfortunately the figure, like the others so far dis- 
covered, is cut off at the waist and the upper part is 
missing. The man is clad in a long purple under- 
garment, above which is a white cloak that is fast- 
ened by a rosette on the left knee. From the character 
of the costume it is evident that he represents some 
official either of the city or of the games. But what- 
ever his identity may be, he is engaged with a 
doughty adversary in the huge tawny lion, which 
is rushing upon him in full course with both fore- 
legs raised. Without doubt he has confidence in his 
own weapon and also in his companion, who stands 
behind the lion, facing the spectator, with his muscles 
tense and about to hurl his own lance at the beast. 

On a section of wall of equal length, which was 
uncovered on the right side of the passage, the group 
again consists of two gladiators and a lion, but the 
figures are differently arranged. The first man, next 
te the edge, is running to the spectator’s left, and 
apparently away from the combat, which the glad- 
iator behind him is waging with a lion that advances 
on his left. These men are dressed in one short 





From water-color: iy N.C. Shear 


THE ATRIUM OF THE VILLA 


The poel was open, the mosaic designs covered by a roof 
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garment, and have white sandals and white bands 
below the knees. It is difficult to realize the mag- 
nificence of this wall, which, when complete, was 
nearly nine feet high, and presumably extended 
around the entire circuit of the orchestra. 

As the painted structure is built on the lines of 
the ancient Greek theatre, its history may be tenta- 
tively suggested. When the new colonists began to 
rebuild the city after the decree of 46 B. C., they 
used, as far as possible, the remains of former 
buildings. In the case of the theatre, the structural 
elements were available, but the plan of the lower 
part was altered to provide an arena suitable for 
gladiatorial contests. This alteration was accom- 
plished by removing some of the lower rows of 
seats, and by cutting the slope of the hill back to a 
high wall, which would protect the spectators from 
the contesting men and beasts, and at the same time 
enlarge the arena. With a liberal allowance of time 
for building activity in the restored city the date of 
this construction might be reasonably placed between 
25 B. C. and 25 A. D. 


Proximity of Temple Indicated 

As Herodes Atticus, in the second century A. D., 
erected the covered odeion near the theatre, it is 
possible that the reconstruction of the theatre itself 
was effected at the same time. This extraordinary 
polychromy is not mentioned by Pausanias and may 
have been already invisible at the time of his visit. 
But before it was covered from sight, some mis- 
chievous boy had scratched crudely in the stucco a 
bird with long feathers standing directly in front 
of the charging lion on the left wall, and above it 





MOSAIC COPY OF A PAINTING 


Panel from the atrium. Probably represents Paris 


LOOKING FOR THE TEMPLE OF ATHENA 


A Byzantine house was uncovered in which was found a large jar of green glazed ware 
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printed his name in Greek letters. The major task 
of next season’s campaign will be the uncovering 
of the remaining 300 feet of this remarkable wall. 
When Pausanias describes his visit to the theatre 
section of Corinth, he specifically states that close 
to the theatre was located the sanctuary of Athena, 
the Bridler of Pegasus. In a search for this site, a 
trench was dug 25 meters long and 5 meters wide, 
running east and west along the Sicyon road, south- 
east of the theatre. Although the position of the 
sanctuary has not yet been definitely located, sufh- 
cient remains were found to prove the proximity of 
a temple, and excavations will be continued. 
Among the objects discovered in this search for 
the Athena temple were several of the most impor- 
tant finds of the season. These included a deposit 
of small bowls, 160 in number, of which many were 
packed in superimposed piles, and all were evidently 
buried with care, as was frequently done with cheap, 
superfluous offerings when the treasury of a temple 
became overcrowded. Near this large cache of 
bowls were many ivory pins, which might have been 
appropriately dedicated to a female deity, and every- 
where were vases and fragments of pottery of many 
periods. A lovely object that dates from the end 
of the 5th or the beginning of the 4th century B. C. 
is a small terra-cotta votive tablet with a representa- 
tion in relief of a satyr dancing before a seated 
youth, perhaps Dionysus. The accurate modeling of 









A FLOOR IN THE VILLA 
Figure of Bacchus with a thyrsus in his hand, set in frame 
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© by Henry Miller 


THE ROOM WITH THE BACCHUS HEAD 


The room is surrounded by a marble socle, above which the plastered walls are painted 


in a mottled pattern 


the bodies, the beautiful folds of the drapery, the 
life and vigor of the execution mark this as a master- 
piece. In the same vicinity was found an exquisite 
archaic ivory of the 6th century B. C. This is a 
figure, something over three inches high, in the shape 
of an upright lion, which served as one of the sup- 
ports of some dedication of value, perhaps a small 
gold or silver bowl. It is a well carved work, and 
the surface of the ivory is perfectly preserved. In 
addition to other small objects, such as lamps and 
coins, heavy foundation stones of the Greek period 
were here uncovered and some large roof-tiles. 

While the main excavation was in progress, it 
became necessary to despatch several workmen to a 
spot about a mile west of the theatre beside the 
Sicyon road to clear and protect a bit of mosaic 
pavement that was in danger of being washed away 
by a rivulet from a fountain close by. This led 
to the discovery of a sumptuous Roman villa, of 
which five rooms were uncovered, all with mosaic 
floors of beautiful and intricate patterns. 

The villa stands in a pleasant location, with the 
rich plain sloping in front towards the Corinthian 
Gulf, while in the distance behind rises the citadel 
of Acro-Corinth. It was supplied with excellent 
water from an abundant spring. At one end of the 
house the atrium, a large room 231% feet square, 
has a square impluvium in its center, at each corner 
of which is a column base. The impluvium is a 





THE CITADEL OF CORINTH 


The excavation in the auditorium of the theatre. In the 
background stands the Acro-Corinth 


SCIENTIFIC AMERICAN 


© by Henry Miller 


cement-lined pool, about a foot deep, that was open 
to the sky, while a roof, supported by the four 
columns, protected the rest of the room. On each 
side of the pool a picture is represented in mosaic, 
334 by 3 feet, in size, which is surrounded by a 
frame consisting of a colored wave pattern within 
an elaborate meander design. The picture on the 
south side, which is perfectly preserved, shows a 
shepherd standing beneath an olive tree and playing 
a pipe, while to the right are three oxen, two stand- 
ing and one lying down on the ground. There are 
remarkable attempts at foreshortening in the draw- 
ing of the cattle, and landscape is represented by a 
sloping hilfin the,background. As the youth wears 
a leopard’s ‘skin, this*may be a picture of Paris 
portrayed as a shepherd on the slopes of Mt. Ida. 


Head of Bacchus a Mosaic Gem 

Opening from the southwest side of the atrium is 
a small room, 11 by 10% feet, which has a mosaic 
gem on the floor. The centre of the design is an 
upright panel with a standing figure of Bacchus, 
who holds a thyrsus in his hand and has an ivy 
wreath in his hair. This panel is framed by the 
guilloche design that is used around all the pictures 
of the villa. The outside border about the room is 
a series of large black crosses, with four narrow red 
bands across each bar, set on a white ground. Then 
comes the rectangle of geometric decoration about 
the picture, with the colors all shifting in the repe- 
tition of the designs. 

Northwest of the atrium, a doorway leads down 
to the large triclinium or dining-room, 23 feet 
square. In the center of this room is a panel picture 
of Europa on the bull, 4 feet square, framed by a 
series of decorative bands. Outside the picture 
frame, the entire floor is covered with a design of 
red and blue crescents with pointed projections in 
the center. The simplicity of this pattern is prob- 
ably due to the fact that the floor was in large part 
concealed by dining couches placed about the room. 

From the southwest corner of the triclinium, a 
doorway leads to a small room, 1414 by 11 feet in 
size, of which the mosaic floor is intact, and part of 
the frescoed wall is preserved to a height of one and 
a half feet. This room is the finest discovered in 
the villa, but the patterns are so complex that a 
brief description can give only an inadequate idea 
of the beauty of the designs. Bordered by decora- 
tive bands of intricate circular, crescent and diamond 
motifs is a square panel, about 7 feet square, in 
each corner of which a cantharus is represented with 
ivy or vines extending from it. Inscribed in this 


IN THE ORCHESTRA OF THE THEATRE 
Clearing the wall on which gladiatorial contests are painted. This work is done by 





laborers under supervision 


square is a circular frame of waved design, and 
within this are concentric circles of pyramids, vari- 
ously colored, centering on a small inner circle, a 
little more than a foot in diameter, in which the 
head of Bacchus is portrayed. 

Numerous objects of minor importance were 
found in this magnificent villa. The extreme range 
in date for the coins is from the 3rd century B. C. 
to the comparatively recent times of the Turkish 
occupation. There are vases of Roman date and 
potsherds of many types, some belonging even to 
the Proto-corinthian group. Among other finds 
worthy of mention are the stone spindle whorls, 
the ivory pins and the clay lamps. Three of the 
lamps are of a characteristic Corinthian shape with 
a square nozzle, and are made of the soft buff- 
colored Corinthian clay, which is covered by a white 
slip and is decorated with red bands. A lamp of 
this distinctive type was also found in a well in the 
Athena trench, where the stratification of successsive 
deposits is fairly reliable. Near it was a coin of 
Agrippina, Jr., who died in 59 A. D., so that this 
type of lamp may be reasonably dated in the middle 
of the first century A. D. At this time, Gallio was 
Roman proconsul in Corinth, and there, presiding 
over the tribunal he refused to hear the charges of 
the Jews against St. Paul. It is diverting to fancy 
that this villa may have been the suburban residence 
of the Roman governor of the province at that time. 





A MONUMENT RESURRECTED 


The painted wall was found buried beneath forty feet of 
earth. The colors were still bright and fresh 
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The Scientific Study of Athletics 


Our Bodies Are Machines, Whose Energy Expenditures May Be Closely Measured 


By A. V. Hill 


Professor of Physiology, University College, London, England: Nobel Prizeman in Medicine 


tie |URING severe prolonged effort an ath- 
® VWe| lete’s heart must be pumping out blood, 
| to supply his muscles with the neces- 






| sary oxygen, at a rate not less than 
30 to 40 litres per minute—seven to 
nine gailons: and that against a pressure of about 
one-fifth of an atmosphere. As a matter of fact, 
the right and left chambers of the heart both expel 
the same amount, so that the total is really 14 to 18 
gallons! 

The pulse rate of an athlete, usually low at rest 
(50 per minute), is so responsive to the psycho- 
logical effect of “go,” and to the physiological stimu- 
lus of effort, that the very first beat after starting 
is measurably shorter than at rest, and the rate goes 
soaring up rapidly to 180 beats or more per minute, 
a level at which it may be maintained for consider- 
able periods. 


Lactic Acid and Fatigue 

The long-distance runner may be breathing twice 
his own volume of air per minute. From this he 
may be taking into his blood some four litres of 
oxygen, about one gallon. This oxygen is utilized 
in the combustions which provide him with energy. 
Energy indeed is required: each member of the crew 
of an eight-oar boat may be developing 0.6 of a 
horsepower of actual mechanical work throughout 
a three-mile race: in a 100-yard sprint the muscular 
effort may be so intense that it would require an 
expenditure of total energy equivalent to about 15 
horsepower to maintain it! In sprinting, lactic acid 
is being liberated in the muscles at the rate of four 
grams or more per second—an ounce in seven sec- 
onds: at the end of a 300-yard race there may be a 
quarter of a pound of this potent substance free in 
the tissues of the body, producing those very obvious 
symptoms which we call “fatigue.” 

The power expended in running increases about 
as the cube of the speed; that is why the highest 
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FIGURE 2 
Total energy in joot-pounds required by the subject of Figure 
I to run 100 yards at various speeds 


speeds of running are so extremely expensive and 
exhausting. In running fast a man is always work- 
ing wastefully: he is getting a velocity up to 20 
miles or more per hour, as it were, on low gear. 
With artificial aids—a bicycle or an oar—he works 
on a higher gear with a smaller number of “revs. 
per minute,” and recent studies have shown that 
in rowing, the frequency of movement—30 to 40 
strokes per minute—is approximately that at which 


the greatest mechanical efhciency is realized. The 
boat and the oar have been evolved by long experi- 
ence, to allow the attainment of that optimum. 

The magnitude of the bodily changes involved in 
severe exercise is such that it is difficult at first to 
appreciate their importance. Considerations of 
energy are of course not the only factors: athletics 
is not merely biochemistry: that is obvious. But it 
is obvious also that energetics and biochemistry 
present the framework on which all the other activi- 
ties depend. 

When a muscle is stimulated, a certain amount of 
lactic acid is liberated at certain surfaces within it. 
This, by some physical or chemical process still 





FIGURE 1 


The subject of the experiment, having run 120 yards, collect- 
ing his expired air in a bag 


uncertain, causes a development of force ana, if 
allowed, a shortening of the muscle. The acid is 
then rapidly neutralized, its effect passes off, and 
the muscle relaxes. The process can be repeated 
again and again until the available supply of alkali 
for neutralizing the acid has been used up, when the 
rapidly increasing acidity of the muscle stops its 
further activity. This stage is that of complete 
fatigue, and the amount of work which the muscle 
can perform depends on the degree to which it can 
tolerate acid before this stage is reached. 

The acid, moreover, which accumulates has many 
effects before further activity has become impossible. 
It excites the “respiratory centre,” a portion of the 
brain which controls the breathing; it regulates the 
amount of oxygen utilized by the body; it slows the 
relaxation of the muscle. This last effect is very 
striking in short distance races, where slower mus- 
cular relaxation, commencing within seven or eight 
seconds from the start, causes a progressive diminu- 
tion in the maximum speed long before exhaustion. 

This formation of lactic acid is the chemical reac- 
tion on which the whole of voluntary muscular 
activity depends. Just, however, as an electrical 
storage battery requires recharging after use, to 
restore its power of supplying current, so the muscle 
needs to be restored to its previous state; its lactic 
acid must be transformed back to its precursor, a 
process requiring a supply of energy. This energy 
comes from the combustion of foods by oxygen 
supplied through the lungs and circulation. 

All the oxygen used by a man during and after 
muscular exertion is employed in this “recovery 


When the effort is very severe and of 
short duration the whole of the oxygen used may 
be consumed after the exercise is over. During long 
continued moderate exercise a balance may be 
attained between new formation of acid and restora- 
tion of that previously liberated. 

The capacity of the body for long continued effort 
depends, among other things, upon the maximum 
available supply of oxygen, while the capacity of 
the body for short-lived, violent effort depends 
chiefly upon the maximum amount of acid which 
can be tolerated by the muscles. The amount of 
lactic acid present can be measured by the volume 
of oxygen required, in recovery, to effect its removal. 
This quantity has been called the “oxygen debt.” 
The capacity of the body for exercise depends, there- 
fore, (a) upon the maximum rate of oxygen intake 
during exertion, which is determined by the efficiency 
of heart and lungs, and (b) upon the maximum 
oxygen debt which the body can tolerate. These 
maxima are fairly well established for athletic men 
of average size, (a) is about four litres per minute, 
(b) is about 15 litres. 


process.” 


Results Are Beyond Dispute 

The oxygen requirement of running at various 
speeds can easily be measured. The subject runs 
about 100 yards at any required speed, holding his 
breath the while, and at the end lies down at once 
upon the ground and allows all the air which he 
breathes out to be collected in a bag for a period 
of about half an hour. A measurement of the 
volume and an analysis of the contents of the bag 
give us then the oxygen used as the result of running 
100 yards at that speed. A photograph of a subject 
and some of the apparatus is shown in Figure 1. 
The results obtained on him are given graphically 
in Figures 2 and 3. From the curves, and from 
other data known for this subject, a very interesting 
calculation can be made. 

To make the matter clearer, quantities of oxygen 
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FIGURE 3 


This chart shows the rate of expenditure of total energy, in 
horsepower, in running at various speeds 


used may be expressed in terms of total energy set 
free. One litre of it corresponds to about 15,600 
foot-pounds of energy liberated. In an uneconom- 
ical process such as running, a small fraction only 
of this energy appears as mechanical work; the rest 
is wasted as heat. Recent experiments on the sub- 
ject of Figure 1 have shown that the relation be- 
tween the total energy used in running 100 yards 
and the speed of running is that shown in Figure 2. 
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The amount of energy used at the higher speeds is 
astounding: 80,000 foot-pounds are required to run 
100 yards in 11 seconds—enough (if employed with 
a mechanical efficiency of 25 percent) to raise the 
subject’s body (about 140 pounds) 144 feet into the 
air. In spite, however, of their astonishing nature, 
there can be no doubt at all of the general truth of 
the facts shown graphically in Figure 2: the experi- 
mental results are clear and beyond dispute and 
emphasize the energetic nature of sprint running. 

The matter can be expressed in another way. We 
may calculate the rate of expenditure of energy and 
express it in horsepower, or kilowatts. Again it 
must be emphasized that this horsepower—these 
kilowatts—do not represent actual mechanical work 
done but only the total energy available in the chem- 
ical processes resulting from the exercise. The chief 
part of this power is wasted in warming the body. 
The results are shown in Figure 3. These again are 
astounding: 13 horsepower is being exerted during 
the process of running 100 yards in 11 seconds: 16 
horsepower in running it in 1034 seconds, which is 
the fastest we have recorded on our subject. 


Timed Throughout a Run 


Let us make a further calculation. When his 
oxygen intake has been raised to its maximum by 
severe exertion, he can consume about 334 litres per 
minute. This corresponds to a steady liberation of 
total energy at the rate of 1.77 horsepower. His 
maximum oxygen debt is 16.3 litres, which corre- 
sponds to 7.68 horsepower exerted for one minute, 
or 3.84 horsepower for two minutes, or 2.56 horse- 
power for three minutes, and so on. Thus, if he 
runs for a short time only, and expends all his 
“capital,” he has available a far greater supply of 
power than if he has to run for a longer time and so 
to spread his “capital” over a longer interval. By 
proceeding in this way we may calculate that this 
particular subject can run various races in the fol- 
lowing times: 

Distance.. 300 yds. %4 mile 4% mile %mile % mile 1 mile 
Time calcu- 

lated... 32.4” 52” 115” 2'4” 3’22” 4°44” 
Time ob- 

served.. 34” SiG” a. Fe cons, a 
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FIGURE 5 
The relation between the time and the distance covered by 
two imaginary runners, A and B, dead-heating in 100 yards. 
Such observations can readily be made by the method de- 
scribed in this article 








The last row of figures gives the actual best times 
he has recorded: there is no doubt of the striking 
general agreement between “calculated” and “ob- 
served.” We are correct therefore in ascribing the 
variation of speed with distance mainly to factors of 
energy and oxygen. 

_ In organizing a sports meeting one of the problems 
is to allow sufficient intervals between heats and 
finals, and between different races in which the same 
Tunner may be performing. Recent studies of the 
rate at which the recovery process after exhausting 
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exercise occurs in normal healthy men have shown 
that recovery is not quite complete until some 60 
or 70 minutes have passed. In general, the more 
exhausting the exercise, the longer will be the re- 
covery. 

It is clear, however, from the curve of Figure 4 
that the major portion of the recovery process, even 
after exhausting exercise, is completed within a com- 
paratively short time. Five minutes after such exer- 
cise the recovery has proceeded to 46 percent com- 
pletion: ten minutes after to 64 percent: twenty 
minutes after to 80 percent. Obviously, therefore, in 
short distance races by trained men, no great harm is 
done by allowing heats to occur within twenty min- 
utes or so of one ‘another. In order, however, to 
attain the absolute maximum of performance it 
would seem advisable to allow at least three quarters 
of an hour (95 percent recovery) between semi-finals 
and finals. 
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FIGURE 4 
The course and duration of the recovery process after severe 
exercise lasting for several minutes: the recovery is meas- 
ured by the amount of oxygen used in it, the total amount 


being called 100 





It has long been obvious that electrical methods 
would be far more accurate than those usually em- 
ployed for timing races. Their apparent complexity 
and expense, however, together with the conservatism 
of governing bodies, have’ prevented their adoption 
hitherto. Moreover, if only the total time in a race 
is to be taken, the information obtainable seems 
scarcely of sufficient interest, either to athletes or to 
scientists. 

It is entirely a different matter, however, if times 
can be taken with accuracy at intervals throughout a 
single run. Let us imagine, for example, that the 
moment at which the pistol is fired and that at which 
a runner completes 2, 5, 10, 20, 35, 50, 70 and 100 
yards can be recorded, in each case accurately to 
0.002 sec. Such times for two imaginary ath- 


letes A and B, are recorded graphically in Figure 
5. Clearly by such methods all kinds of questions 
can be answered. The lag of taking off, the initial 
acceleration, the maximum speed, the rate at which 
the velocity decreases later, the onset of fatigue, can 
all be ascertained. From Figure 5 we can further 





FIGURE 7 
Records made on a string galvanometer of the moments at 
which a small magnet passed through a large coil of wire. 
When such a coil is erected over a track and the magnet 
carried by the runner, the times of passing through all the 
coils may be recorded accurately 
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construct Figure 6, showing the velocity of our two 
imaginary runners throughout their race. They 
finish with a dead heat; A has started much more 
slowly than B; he attains, however, finally a greater 
velocity than B which also he is able to maintain, 
while B’s velocity begins rapidly to diminish. 

For actual runners, no doubt, the curves would be 
different from those shown in these figures. In 
general, however, such curves and such differences 
would appear, and it is obvious that the record is a 
characteristic for any particular individual. 

Are such accurate measurements possible? Indeed 
they are, and by comparatively simple methods. 
Figure 7 shows a photographic record, made on a 
string galvanometer, of the moments at which a small 
magnet held in a man’s hand was passed rapidly to 
and fro through the middle of a large coil of wire, 
wound round a frame 714 feet high and 41% feet 
wide, standing vertically in a passage in the labora- 
tory. Such a coil can equally well be mounted in a 
field and connected to a galvanometer located in the 
pavilion. 


Two Runners Timed Together 


Similar records can be made by attaching a smal! 
magnet to a cap worn on the head, or by sewing a 
thin magnetised wire, six to nine inches long, on a 
man’s clothing. Eight such coils, arranged in series 
along an experimental running track, would give 
eight such records on the photographic paper, the 
intervals between them being measured by compari- 
son with the cross lines of an accurate time-marker. 
The moment at which the center of the magnet 
passes through the coil can be read to 0.002 sec. 
from the point A at which the record crosses the 
base line. There is nothing te impede the runners, 
the track is clear, the coil is merely an archway over 
it, the pistol can be recorded by a microphone 
coupled with the coils. There are no wires to break, 
the magnet need weigh only an ounce or two, the 
pistol is fired, the run is completed, the photograph 
is taken, and within five minutes or so the record can 
be developed, worked out, and, if desired, plotted in 
a curve like that of Figure 5. 

The expense of such a permanent installation 
would be only 1,000 to 1,500 dollars. Its use need 
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FIGURE 6 
Deduced from Figure 5. Speed at various points during a 
100-yard race of two imaginary runners, A ard B. A starts 
slower than B, but attains a higher maximum speed and 
maintains it longer 


not be limited to short races: a quarter-mile track 
could easily have eight or ten such coils erected 
along it, so that all races could be timed and re- 
corded with the same degree of accuracy. Twe run- 
ners could be timed together throughout a race, by 
the simple device of arranging their magnets in 
opposite directions, so that their records, also in 
opposite directions, could be distinguished from one 
another. 

Such an installation would prove a most valuable 
tool in the scientific study of athletics, 
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THE RESCUE SHIP, ROOSEVELT, AND HER HEROIC CAPTAIN 
Length, 516% feet; breadth, 72% feet; freeboard, 32 feet; draft, 27 to 30 feet; gross tonnage, 14,187 tons; maximum sea speed, 20.04 knots 


Heroism on the High Seas 


An Epic of the Daring, Skill, and Self-sacrifice of American Sailormen 






§| merchant marine and you will find no 
=| story of the saving of life that has 

| made a wider appeal to the world than 
that of the rescue by the American ship 
Roosevelt, during a furious Atlantic gale, of the 
crew of the British ship Antinoe. Times without 
number, ships have stood by a disabled vessel and 
taken off its crew in heavy weather; and during the 
series of gales which overtook the Antinoe, there 
were, as a matter of fact, no less than six rescues 
of this kind. 


dogged determination connected with the rescue of 


But, there were features of daring and 


the crew of the Antinoe, which, by common consent, 
have placed this epic of the “roaring forties” in a 
class by itself. 


Why This World-wide Acclaim 


There are two outstanding facts, which account for 
the world-wide acclaim. 
verance with which Captain Fried, in raging seas 
and blinding snowstorms, and at imminent risk at 
times to his own ship, clung to the disabled vessel 
for four days on end. He lost her and found her 
again, and after trying every possible plan of rescue, 
and losing two men and six of his boats, finally 
transferred every one of the shipwrecked crew aboard 
his own ship. The other outstanding fact is that, 
undaunted by the loss of two heroic members of the 
crew of the Roosevelt in the first attempt at rescue, 
more than sufficient volunteers were found to man 
the boats under First Officer Miller, and make the 
final trips which were successful in bringing off the 
twenty-five men aboard the wreck. 

It is not the purpose of the present article to tell 
in detail the story of this amazing rescue. That has 
been done so fully as to cail for no repetition here. 


First, the dogged perse- 


By J. Bernard Walker 


The present story is an attempt to bring home to 
those who have never witnessed an Atlantic gale in 
its full fury, a sense of the tremendous difficulty 
and fearful risks of the task which the rescuing ship 
so cheerfully undertook, and with such fearless hero- 
ism successfully accomplished. 

The Roosevelt is one of a very successful class of 
sixteen ships, which was built during and subsequent 
to the great war. They are fine, seaworthy boats of 
unusually high freeboard, and with a lofty super- 
structure occupying the middle third of the ship, 





THE DISABLED ANTINOE 


This little ship, 2,079 tons, is sinking. The boats are gone, 
hatches stove-in, stearing gear disabled and fires out 


devoted to passenger accommodations. The Roose- 
velt is 51614 feet long; 7214 feet broad and 28 feet 
deep. She carries 436 passengers and a crew of 223, 
stows a cargo of 5,000 tons and is rated at 14,187 
Although she looks somewhat bulky 
above the waterline, she has a fine underwater model. 
She has made the trip from Queenstown to New York 
at an average speed of 20.04 knots—a fine perform- 
ance. A noticeable feature about the ship is her high 
freeboard which measures 32 feet to the main deck 
and 62 feet to the boat deck. This freeboard was 
both helpful and a handicap during the work of 
rescue. 


gross tons. 


Seas Crashed Down on Antinoe 

The Antinoe was a very small boat as things go 
today, being only 280 feet in length and of 2,079 
tons. She was a “three-island” boat, with forecastle, 
amidships superstructure, and poop. Loaded as she 
was when disaster overtook her, her freeboard in the 
wells between the raised decks can have been only a 
few feet. So long as nothing gives way, such a ship 
can make fairly good weather in an Atlantic gale 
when riding head to the seas. But the steering geat 
broke, the little ship swung off into the trough of the 
seas, the giant combers came crashing aboard, hun 
dreds of tons of water at a time, splintering her 
wooden hatches, filiing the engine and boiler rooms, 
and putting out the fires. She was in this condition 
when her cry for help came over the waters and 
was heard by the wireless operator aboard the 
Roosevelt. 

When the message was received, both ships were 
probably out of their estimated positions, for both 
of them had been running by dead reckoning. The 
Antinoe was 100 miles out. It was due to that mar 
velous instrument—the radio compass—that Captain 
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Fried was able to find the ship in all that fury of 
wind, sea and driving snowstorms. He reports that 
he found the ship in a bad way and that in answer 
to his signal “Do you wish to abandon,” they replied, 
“Not yet, thank you, wish to try making repairs and 
secure hatches. Please stand by.” When later they 
asked to be taken off, the boats were gone, eight 
feet of water was in engine and fire rooms, and 
with a list of 40 degrees, the lee rail was under water. 
Her condition is shown in the accompanying photo- 
graph taken from the Roosevelt. The wireless was 
gone and communication was made by signal flags 
in the day time and by a dollar flashlight at night. 
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THE LYLE GUN 


The 18-pound projectile, attached to 1,700 feet of light line, 

has an extreme range of 1,400 feet. The gun is fired with 

smokeless powder. To the left is a shot with coil spring, 
designed by Colonel Hearn 


The Roosevelt herself was rolling 30 degrees and 
taking green seas aboard, and Captain Fried reports 
“there was also the danger of running into the 
Antinoe because we could not see very far.” As 
night came down, they lost sight of the wreck and 
for nineteen hours the Rooseveli kept up the search, 
picking up the ship again at 3:40 p.m. the next 
day. 

It should be stated that on first finding the ship 
Sunday evening, the Roosevelt placed herself to 
windward and discharged oil overboard to smooth 
down, as far as could be, the breaking seas. This 
discharge of oil was made when she found the ship 
again, and at once a boat was lowered. A sudden 
squall swept round the bow, a steep sea threw the 
men out of the boat, and it was with great difficulty 
that six of them were rescued. In spite of every 
effort, however, two gallant fellows, Master-at-Arms 
Witanen and Boatswain’s Mate Heitman were swept 
away and drowned. 

The Roosevelt continued pumping oil overboard 
through the night, and at noon the next day, at- 
tempted to get a line aboard the Antinoe by means 
of the Lyle gun. Ten shots were fired. Then a life- 
boat was lowered and drifted under the Antinoe’s 


—_->. 


—s SSS 
>. 
=~ <---> 
— = ES 











SCIENTIFIC AMERICAN 


stern, but her crew could not hold her. On the 
morning of Wednesday, rescue work commenced 
again. Three attempts were made to lay a lifeboat 
alongside the wreck, and finally a line was shot 
across the Antinoe, and a lifeboat was made fast to 
a stronger line which had been hauled aboard the 
wreck; but the line parted and the boat was lost. 
An attempt was made to get a line to the Antinoe 
by floating it across the seas attached to a cask; but 
the line sagged and the cask was unable to carry it 
to the ship. 

Captain Fried then tried the daring maneuver 
shown in one of our drawings. He steamed to lee- 
ward of the wreck, put overboard a lifeboat, and 
made fast the inboard end of the rope to the top 
of an after-kingpost at an elevation of 75 feet above 
the sea. He then stedmed past the stern of the 
Antinoe and swung sharply around to weather of 
her, hoping thereby to draw the tow rope over her 
stern, but the rope sagged in the water and passed 
under instead of above the wreck. 


Carrying Lines to Antinoe 

The Lyle gun, as shown in one of our illustrations, 
is the standard type used by lifeboat service in 
rescuing stranded ships by means of the “breeches 
buoy.” The gun has a bore of about two inches. 
The shot is about 18 inches in length with a steel 
rod of about the same length projecting from one 
end. To the rod is attached a light, cotton line. 
The line, about 7,500 feet in length, is coiled inside 
a tub-shaped container. After the shot leaves the 
gun, the drag of the line causes the shot to reverse 
itself, so that it travels through the air with the shot 
first and the rod and its attached line trailing after. 
A ship ordinarily carries from three to five of these 
lines. After these had been shot away, Captain 
Fried had to use any small line that he happened 
to have aboard, and the sudden pull on the lines 
caused them to break. Colonel Hearn of the Army, 
who was a passenger, suggested placing a coil spring 
between the projectiles and the line, so as to absorb 
some of the initial energy and start the line more 
gradually. This proved to be successful. 

The upper right-hand picture shows the daring 
maneuver by which Captain Fried attempted to carry 
a line across the stern of the Antinoe. The lower 
left-hand cut shows the shooting of a line, an attempt 
to drag a lifeboat from the Roosevelt to the Antinoe, 
and the attempt to float a line down to her by means 
of a cask. 

Now, just here we wish to emphasize the great 
risks which Captain Fried did not hesitate to under- 
take in his dogged determination to save the ship- 
wrecked crew. In the first place, it must be remem- 
bered that a gale of terrific force was blowing, and 
that seas, at 30 to 40 feet high, were running. Engi- 
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neers on shore in designing big bridges and tall 
buildings, use a unit pressure of 30 pounds per 
square foot in estimating the total maximum wind 
pressure for which they must make provision in 
designing their structures. Now, the Roosevelt in 
placing herself broadside to the seas and to wind- 
ward of the Antinoe, presented a total area of about 
22,000 square feet of surface to the wind, and a 
simple calculation shows that she was, therefore, 
pushed to leeward with a pressure of 300 tons or 
more on her hull structure alone. To oppose this 
was her submerged hull with a draught of 27 to 30 
feet. The little Antinoe, with her main deck flush 





=~ = 





~<= 
eet tll : 





A DARING MANEUVER 


The Roosevelt, towing a lifeboat from lofty kingpost on the 

quarterdeck, crosses the stern of the Antinoe, swings sharply 

around and takes up a position to windward, trying to carry 
line over wreck 





with the water, was drawing probably as much water 
as the bigger ship, and since her area above water 
was very limited, she was probably making only 
about one-third of the leeway of the Roosevelt. 
Nevertheless, Captain Fried did not hesitate to place 
himself within a few hundred feet of the wreck. 
Had his engines broken down, or if he carried in- 
sufficient way upon his ship, he would have been in 
imminent danger of drifting too close and of being 
lifted on one of the enormous seas and dropped 
upon the Antinoe. That would have meant the loss 
of every soul on both ships. 

In considering the two final and successful at- 
tempts, we must remember that a lifeboat in such 
weather can make progress only down the wind. 
Hence the Roosevelt was placed to weather of the 
Antinoe and the boat was lowered from the leeward 
side. First Officer Miller brought it under the lee 
bow of the Antinoe and took off the men. Mean- 
while, the Roosevelt steamed to leeward of the wreck, 
and the lifeboat, still pulling down the wind, fetched 
up to leeward of the Roosevelt and transferred the 
rescuers and rescued to that ship. Twice was this 
maneuver carried through—the second time by moon- 
light. 

















ATTEMPTS TO GET BOAT TO THE ANTINOE 


Various attempts were made to rescue the crew. Sixteen lines were thrown with the gun. 
Boats were floated or drawn over. A line was floated down by a cask 


THE FINAL RECUE IS ACCOMPLISHED 
The Roosevelt steams to windward; her boat pulls under lee bow of wreck; the Roosevelt 
steams to leeward of the Antinoe, where she recovers the men from the boat 
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Our Point of View 





Wasting Our Patrimony 





N the present issue we commence a series 
of articles designed to show with what 
extravagance we have wasted our na- 
tional patrimony as represented by the 
rich natural resources with which Na- 
ture has endowed the territory of the United States. 
The wealth and general prosperity of the country are 
largely due, of course, to the intelligence and energy 
of its people; but it can hardly be disputed that it 
is equally due to the natural wealth of the country. 

It seems as if Nature must have said, I will pre- 
pare a land, which, in respect to the necessities of 
life and the conditions for the upbuilding of a highly 
civilized people, shall be absolutely self-contained. 
1 will cover its surface with the richest of soils, 
watered by majestic rivers and clothed, in great 
part, by forests, which in the variety and magnifi- 
cence of their timber, shall be unapproached else- 
where on the planet. Underneath the surface, I will 
lay up practically inexhaustible stores of fuel, both 
coal and oil. And in readiness for the great indus- 
trial age, which will come in due course, I will 
enrich this favored land with vast accumulations of 
metalliferous rocks so readily accessible that, in the 
case of iron, the ores can be shoveled up by the 
millions of tons and drawn away in train loads to 
the smelting furnaces. 

It is a priceless patrimony; but, alas, with all the 
extravagance of the thoughtless youth who comes 
suddenly inte a vast fortune, we have expended our 
riches as though they were absolutely without limit 
—which they are not. It is only of late years that 
we have been moving to a full realization of our 
youthful extravagance. We have learned these facts 
a little late, but not too late. It remains for us to 
put into practice those principles of thrift and con- 
servation, which have long been practiced by the 
older civilizations of Europe. 

This series of articles, of which the first appears 
in this issue, will constitute an extensive survey of 
our natural resources, showing what we have spent 
of our patrimony, how much of it remains, and how 
we can best conserve the remainder and prolong to 
a far-distant day the date of its exhaustion. 














Burn Your Smoke 


Nor many years ago, the atmosphere of the city 
of Pittsburgh was so thick with smoke that, to any 
visitor from an anthracite-burning city, the place 
was a horror. Your snow-white collar of the morn- 
ing was an unholy smudge by noon, and your im- 
maculate cuffs would cause a tramp to look upon 
them with a dubious eye. Milady’s dainty fabrics 
were quickly soiled by the universal soot, and no 
matter how fair the outside of your office building 
or your picturesque home, its freshness and charm, 
both inside and out, vanished, only too soon, under 
the intimate caresses of the smoke-charged atmos- 
phere. Today, Pittsburgh is a clean city and gets 
its full share of sunlight and unadulterated breezes; 
for it has learned to burn its smoke. 

Some thirty years ago, the writer found himself 
on the footplate of the engine that hauled the fast 
train carrying the transatlantic mails from Queens- 
town to Dublin. He noted that the engineer, in 
addition to keeping a lookout for signals, had his 
left hand on a lever which opened and shut the 
laterally sliding doors of the fire box. As the fire- 
man swung a shovelful of coal toward the furnace, 
the engineer would snap the doors open, and then 


close them very gradually with a slow movement of 
the lever. We asked him why he shut the firedoors 
in such leisurely fashion. “I am burning the smoke, 
sir,” he answered, “watch the smokestack.” We had 
already noted that there was a complete absence of 
smoke. Immediately after the next shovelful was 
thrown in, he closed the door with a sharp snap 
and at once a dense volume of black smoke poured 
forth. He told us that he and the fireman were paid 
a certain sum for every ton of coal that they saved 
below a definite fixed amount which was allowed 
them for the round trip, and that careful firing 
meant a considerable addition to the pay envelope. 

The recent coal strike was rapidly shrouding many 
of the cities of the United States with a pail of 
smoke which threatened to reproduce the unbearable 
conditions that prevailed in Pittsburgh before that 








Brotherhood of the Sea 

It is an age-long tradition of the sea 
that, although the sailorman outwardly 
may be brusque, more often than not he 
hides within him the gentleness of a 
woman and the heart of a lion. There is 
something in the sea that softens and 
broadens a man, and breaks up the shell of 
selfishness with which he becomes so sadly 
encrusted on shore, Never is this emanci- 
pation so strikingly manifest as when the 
cry for help comes over the waters. Then 
it is that the sailorman—be he captain or 
common seaman—will rise unconsciously 
to the heights of great heroism. In that 
hour, all the barrier walls of race, creed 
and social distinction fall down and man 
is seen standing in all his naked, God- 
imaged splendor. The four-day fight of 
the captain and crew of the Roosevelt to 
save the crew of the Antinoe (to say noth- 
ing of the many other glorious rescues of 
the recent storms) is a saga of the brother- 
hood of the sea that will be sung, and 
sung again, by the generations to come. 




















city had learned to consume the smoke of its fires 
and furnaces; and though the strike is over, a wise 
public will not soon forget the warning. With the 
passing of the weeks, the conditions were becoming 
increasingly serious. Buildings were discolored; 
wearing apparel and fabrics in the home ruined, and 
the health of the inhabitants—so the Boards of 
Health had told us—was being seriously jeopardized. 
Now all damage and discomfort of this kind is 
easily preventable. Most of it can be avoided by 
admitting above the bed of glowing coals sufficient 
air to provide the oxygen for burning the gases 
before they escape to the chimney or smokestack. A 
little patience on the part of the citizen in his home, 
or of the fireman in the factory will enable him at 
once to burn the smoke and get the full, or prac- 
tically full, heating value out of his coal. 


Is the Skyscraper Safe? 

A WELL-KNOWN architect in a letter to one of the 
leading “dailies,” has sounded a note of warning 
with regard to the safety and permanence of the 
modern so-called skyscraper. He suggests that the 
steel structure, which is hidden from sight by iis 
covering of cement or tiling, or both, may be subject 





to oxidation on its surface or molecular changes 
within, which, in the course of time, may bring about 
its collapse. As a precaution, he suggests that from 
time to time the covering of the steel should here 
and there be removed sufficiently for inspection, 

As a result of certain reassuring facts which have 
been well-established by investigation and experi- 
ence, we think that such a warning as this is not 
only unjustified but most unfortunate; since it may 
shake the confidence of the public in a form of con- 
struction in which, as a matter of fact, they have 
every reason for the fullest confidence. In the first 
place, on the tearing down, to make way for larger 
structures, of several skeleton-steel buildings that 
were erected many decades ago, it was revealed that 
the steel was in perfect condition in every case where 
it had been carefully covered in at the time of erec- 
tion. It is a simple matter—a mere question of 
careful oversight by the foreman and the architect, 
so thoroughly to protect the steel against moisture 
that any future oxidation of the metal is out of the 
question. Where this has been done, the life of the 
steel frame may well run into the thousands of 
years; for the risk of the steel failing through mo- 
lecular changes, or through “fatigue,” simply does 
not exist. If the stresses in the framework were dy- 
namic (as in the case of earthquake shock), and were 
continually recurring, there might be some point to 
this warning; but the stresses are static, except for 
some variation of load under wind pressure, and the 
steel can carry these stresses indefinitely. Good de- 
sign and careful inspection should render a tall 
office building as lasting as the pyramids themselves. 


Better Tools—Better Men 


THE present widespread discussion of the handi- 
caps and hardships of farm life is liable to overlook 
certain important facts of the problem. It is unde- 
niable that, judged from the standpoint of the city 
dweller, the day-by-day life of the farmer is monot- 
onous and hard; although, to tell the truth, it has 
no such monotony and is not nearly so hard as it 
was two or three decades ago. The automobile, the 
telephone and radio have gone far to banish loneli- 
ness and ennui from the farmer’s life. Nevertheless, 
it cannot be denied that much of his daily labor is 
over hard and woefully monotonous. 

There is, however, a remedy at hand, if the farmer 
will but use it; for just as electricity, through the 
telephone and the radio, has brightened his home 
life, so the same agent can take much of the hard- 
ship out of his work in the field, in the barn and in 
the woodshed. Furthermore, what electricity can do 
for the farmer, it can do also for his wife. The 
domestic drudgery that falls to the lot of the wife 
on the farm is proverbial; but for her, as for her 
husband and sons in the field, there is promise of 
emancipation in those many efficient labor-saving 
appliances—the electrically-driven washing machine, 
sewing machine, cleanér, and churn—which applied , 
science has brought within reach, and will supply 
when the rural population demands them. 

Although the drift of the farm population to the 
cities is due largely to the desire for the comforts 
and recreations from which the farm family is s0 
largely shut out, it cannot be denied that the stronger 
motive is the above-mentioned growing antipathy to 
the drudgery of farm work. Hence, we repeat that 
the extensive use of electricity on the farm would go 
a long way, in stabilizing and rendering content out 
rural population. 
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A Stellar System 700,000 Light-Years Away 


How the Distance to N.G.C. 6822, Containing Millions of Suns, Was Measured 


By Henry Norris Russell, Ph.D. 


Professor of Astronomy at Princeton University 


Research Associate of the Mt. Wilson Observatory of the Carnegie Institution 


=|1 various times we have had occasion to 
speak of the remarkable advances which 


have been made in recent years in 
sounding the depths of space. Another 








notable example of such work deserves 
our present attention. 

In the constellation Sagittarius, in 19 h 41 m right 
ascension and 15 degrees south declination, the late 
Professor Barnard in 1884 discovered a faint diffuse 
nebula which later received the number 6822 in 
Draper’s “New General Catalogue” of nebulae, and 
is therefore commonly known as N. G. C. 6822. 

This object is so faint and extends so far over the 
sky that as a whole it can be seen better with a 
small telescope than with a large one. The small 
instrument with its wide field of view brings out the 
contrast between the faint luminosity and the darker 
sky surrounding it. The small field of a larger tele- 
scope falls entirely within the luminous area, so that 
there is nothing for the observer to notice. With a 
very large instrument, certain finer details—too 
small to be seen with one of moderate size—become 
visible. Between the small and very large telescopes 
there is a “blind zone” of instruments with which 
neither the object as a whole nor its detail can be 
seen. 


The “Blink-comparator” 


The real nature and remarkable character of the 
object was first revealed by photographs made by 
Duncan at Mt. Wilson in 1921 and by Perrine at 
Cordoba, Argentina, in 1922. These plates, made 
with powerful instruments, revealed it as a cluster, 
a “cloud” of vast numbers of exceedingly faint stars, 
accompanied by patches of thin nebulosity—the 
whole view resembling a miniature of the Magellanic 
Cloud. 

The small size of the star-cloud, only about 20’ 
by 10’, with a central core 8’ by 3’—and the extreme 
faintness of the individual stars, suggested at once 
that the system was very remote. A careful study 
was therefore commenced by Hubble, whose detailed 
discussion—just published—forms the basis of the 
present article. 

The brightest stars of the cloud appear to be of 
about the 16th magnitude (photographically). Visu- 
ally, they are probably of somewhat brighter than 
the 15th magnitude since, like the brightest stars in 
the star-cluster, they are red. The few scattered 
stars in the field, which are brighter than this are 
no more numerous than might be expected in any 
neighboring part of the sky, and are doubtless “fore- 
ground” stars, far nearer than the rest. 

Down to magnitude 19.4—which is as far as good 
measures of brightness could be made—there appear 
to be about 750 stars in the cloud. The numbers 
increase very rapidly as the stars grow fainter, and 
there must be thousands of still fainter stars visible 
on long-exposure photographs with the great reflec- 
tors, although too faint to measure accurately. 

More than fifty photographs of the cloud have 
been made with the great telescopes—the large num- 
ber being necessary in order to search for and to 
study variable stars. Fifteen of them have been 


found within the cluster and more outside it—so 
that they must really be members of the group. 

To discover one star of variable brightness among 
hundreds which do not change would be like looking 
for the proverbial “needle in a haystack” if it were 


not for the aid of the “blink-comparator.” This 
very ingenious instrument consists of a pair of low- 
power microscopes set a couple of feet apart, with 
optical devices to bring the images from both to a 
single eyepiece. Two plates are placed in cameras, 
one under each microscope, and may be shifted by 
suitable slow motions until the images of the stars 
on the two plates, seen through the two optical sys- 
tems, come into coincidence. A little lever enables 


the observer, by turning a small mirror, to see first 
one and then the other of the two plates. 








Courtesy of Astrophysical Journal 
N. G. C. 6822 


Photographed by the 100-inch reflecting telescope at Mt. 
Wilson Observatory. Three and one-half hours’ exposure 


If the adjustments are correct, the change through 
substituting the star-images on one plate for those 
on the other, will cause no shift in their apparent 
positions. Every star, however, which has moved or 
has changed in brightness between the dates of the 
two exposures, will appear to “blink”—shifting in 
position, or changing in size in a remarkably con- 
spicuous manner. 

This makes the discovery of variable stars rela- 
tively easy—although, even so, the amount of work 
involved in taking dozens of plates with long ex- 
posures, and going over them, star by star, under 
the blink-microscope is by no means small. 

When variable stars had been discovered, the work 
had only begun. 

A standard scale of stellar magnitudes must be 
determined—by comparison with the “selected 
Areas” in which the brightness of the stars has been 
carefully measured—which required about a dozen 
special plates with double exposures, showing both 
fields on the same plate. 

Then the magnitudes of the individual variable 
stars on each plate were measured. It appeared that 
the large majority of them—eleven, at least, out of 
the fifteen—showed regular periodic changes in 
brightness of the familiar Cepheid type with con- 






tinuous variation, a Tapid rise and a slow fall, with 
a range not exceeding one magnitude. 

The periods of variation range from 64 days to 
12 days. The magnitude at maximum ranges from 
17.5 to 19.1 and—as is the case in other clusters 
the stars with the longest periods are the brightest. 

The relation between brightness and period is 
almost exactly the same as that which has been 
found by Shapley for Cepheid variables in other 
regions; but, for the same period, the stars in 
N. G. C. 6822 are apparently very much fainter. 
There can be no doubt of the meaning of this—the 
system is farther away. In fact, the variables are 
all about 21.6 magnitudes fainter than similar vari- 
ables would be if placed at the standard distance 
of ten parsecs (or 32.6 light-years). From this it 
follows that the distance of the star-cloud has the 
enormous value of 214,000 parsecs, or 700,000 light- 
years. 

The mere hope of measuring so vast a distance 
would have appeared wholly chimerical a couple 
of decades ago; but the evidence upon which our 
present methods are based is, so strong that there 
can be no doubt of the substantial trustworthiness 
of the results. 


Millions of Stars 
More accurate measures (particularly of the real 
rightness of those Cepheid variables which lie rela- 
tively near the sun) may alter our compiled dis- 
tances by twenty percent, or perhaps a little more; 
but the general character of the figures is not at al! 
likely to be altered. 

With this distance, it follows that N. G. C. 6822 
is about 1,200 parsecs long by about half as wide— 
that is, it occupies a space great enough to include 
at most all but the very remotest of the stars visible 
to the naked eye, but small compared with the 
dimensions of the Milky Way. The denser centrai 
portion is about 500 by 200 parsecs. 

The brightest stars in the cloud are about thirty 
thousand times as luminous as the sun, and therefore 
comparable with the brightest objects known in 
other star-clouds and among Galactic stars near the 
sun. 

The total light of the system corresponds te the 
absolute magnitude—12.7—that is, to about twenty 
million times the light of the sun; and the toial 
number of stars—most of them far too faini to be 
photographed—must run well into the millions. 

Some of the small nebulae which can be seen and 
photographed here and there within the star-cloud 
have gaseous spectra and doubtless belong io the 
cloud. Their actual dimensions must be very great 
—averaging 120 light-years in diameter——but not 
greater than those of some of the nebulae in the 
Magellanic Clouds. 

Most impressive of all to the imagination is the 
fact that there are a good many other “irreguiar 
nebulae” outside the Milky Way, which lock very 
much as N. G. C. 6822 would do if removed to a 
still greater distance. Dr. Hubble says expressly 
that this object of his studies may be regarded either 
as the remotest star-cloud so far known or as the 
nearest of the irregular non-Galactic nebulae. 

Distances up to at least three or four times that 
of N. G. C. 6822 can be measured by the present 
methods, and it is probable that more of these great 
star-clouds will, before long, yield up their secrets. 
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Photegrapr by Jennett Spencer, Courtesy of ‘‘ American Forests and Forest Life’’ 
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A Patuetic Witness to THE AppaLiinc Destruction Wrovucnt sy Forest Fires 


Uncle Sam, Spendthnft—I 


The Magnificent Forests Which Once Covered the Greater Part of the United States 
Have Largely Been Swept Out of Existence 


HEN the Pilgrim Fathers first looked with 
eager eyes upon the coastline of the 
f| New World, they noted that it was 
heavily forested down to the very 
—————— water's edge. The Dutch traders at 


Manhattan and the first colonists that sailed up 








Courieay of " Amerionn Forests and Forest Life’ 
THE LORDLY REDWOODS 

“Only God can make a tree!” It took thousands of years to 

make the giant trees of the west 


By J. Bernard Walker 


the James River gazed upon virgin forests that 
extended unbroken, as far as the eye could see. 
And the early explorers who sailed their picturesque 
craft up and down the coast of the new wonderland 
noted that these forests extended, practically without 
a break, from Florida to Maine. Little, however, 
did they dream that this line of timber was but the 
fringe of a mighty forest that reached inland, in an 
unbroken sweep, for over 1,500 miles. We know 
today (see map on page 231) that the eastern half 
of the new continent was then clothed with over 
680,000,000 acres of forest growth, in which was to 
be found, in great variety, those species of woods 
which man has found most useful, if not indis- 
pensable, for his daily activities and well-being. 

Similarly, the first adventurous voyagers who 
skirted the western coasts of the American continent 
found that, for over 1,000 miles, there was a growth 
of softwood timber which, in the size and quality of 
its trees, was unmatched elsewhere in the world. 


A “Gold Mine” of Untold Wealth 

The earliest voyagers came in quest of a sea pass- 
age to the Indies with their fabled wealth of gold. 
Though they knew it not at the time, they had found 
gold, not, it is true, in the form of the glittering nug- 
get, but in these stupendous forests of the New 
World. For here was “a gold mine” indeed, whose 
riches were to make possible the early development 
of a mighty people who, within a brief stretch of 
history, were destined to take their place in the 
front rank of the nations of the world. 

But what has become of these forests? In the 
east, alas! except for an occasional woodlot on the 
farms, not an untouched acre is left of over 600 
millions of acres of those virgin forests—as any 
traveler between the Atlantic Seaboard and the 
Mississippi can see for himself. They have been 
all but wiped out. Of the original 681,000,000 


acres of virgin hardwood and pine forests in the 
east, only 60,700,000 acres remain. Of the 140- 
800,000 virgin softwood forests of the western and 
Pacific States, only 77,400,000 acres remain. In 
other words, about five-sixths of the virgin forests 
of the United States no longer exist. 








Photograph by K. D. Swan, Courtesy U. 8. Forest Service 
REPAIRING THE HAVOC 
Planting crew of the Forest Service setting out seedlings Om 
burnt-over forest land, St. Joe, Idaho 
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ORIGINAL. TIMBER REGIONS OF THE UniTEO STATES 
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OUR FORESTS AS THE PILGRIM FATHERS FOUND THEM 
Three centuries ago the Plymouth and Jamestown settlers found 681,000,000 acres of virgin 


WHAT IS LEFT OF OUR RICH FOREST PATRIMONY 


Pioneer clearing for farmsteads; timber for homes, barns, fencing and firewood; the demands 
of industry; wasteful lumbering; decay and forest fires, have done their work 











forest in the east. There were 140,800,000 acres, also untouched, in the west 


Several causes have contributed to this disaster. 
In the first place, the pioneer was, perforce, under 
the necessity of clearing the land if he was to have 
a home and a farm. That was unavoidable. Then, 
as the country grew in population, timber was re- 
quired for house building, farm fencing, et cetera, 
and with the advent of the railroad and the devel- 
opment of manufacture, the professional lumberman 
organized his forces and, with never a thought for 
the future, cut down the forests with unbelievable 
wastefulness, selecting only the best trees and leav- 
ing behind him a tangled desolation. To the spolia- 
tion of the lumberman’s axe was added, moreover, 
the scourge of insect pests—a source of loss which 
grew in range and rapidity as intercourse with other 
parts of the world brought in alien pests that were 
not indigenous. Finally there was the scourge of 
forest fires which, once started, would blast their 
way for hundreds of miles, wiping out vast areas 
of valuable timber lands, at a loss which has reached 
$25,000,000 in a single year. 


Present Condition of Our Forests 

Let us now look more closely into the condition 
of our forests. Although we have only 138,100,000 
acres of virgin forest remaining out of the original 
821,800,000, it must not be supposed that the differ- 
ence of 683,700,000 acres represents land that has 
been cleared and turned into farms. Of the virgin 
forests from which the merchantable timber has 


Photograph by W. 8. Cline, Courtesy of U. S, Forest Service 


been removed, there are 250,000,000 acres that are 
more or less covered with a growth of young trees, 
which have been self-planted, but which are too small 
to have any commercial value. These great areas 
of cut-over forests have been left to themselves and 
are liable to be swept at any time by forest fires, 
as indeed they frequently are. In addition to this, 
there are 81,000,000 acres. from which the forests 
have been removed, and whose soil is such that the 
land is entirely barren and unproductive of anything 
whatsoever. With the forest growth removed, espe- 
cially where the ground is steep, there is a rapid 
run-off of the rainfall with a consequent washing 
away of the soil. On many such tracts of land, the 
surface soil has largely disappeared. Where this 
has occurred, the moisture is no longer held back 
and permitted to find its way gradually to the streams 
and rivers; but its descent is so rapid and uncon- 
trollable that sudden and disastrous floods frequently 
occur. 

There is another serious condition resulting from 
forest depletion which is too often forgotten— 
namely, that the great industrial states of the north- 
east and the central and lake states are now far re- 
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OUR FORESTS AND THE LUMBERMAN 


Lert: Railroad ties cut from National Forest timber, stamped “U. S.” by Forest officers, and charged at so much per tie. Center: For every tree grown, four are cut down. Ricut: The 
drain on our forests is 25 billion cubic feet per year. Most of this is necessary; but there is much needless waste 


moved from the remaining sources ef timber supply. 
Although these industrial states consumed forty-five 
percent of our lumber in 1920, they had to depend 
upon the railroads to bring in the needed timber 
from these far-distant centers in the extreme south 
and the extreme west. The average haul for southern 
lumber is 1,200 miles and fox the lumber from the 
northwest, it is 2,750 miles. In these days of high 
freights, the cost of merely hauling this lumber runs 
into many hundreds of millions of dollars, the esti- 
mated cost of haulage last year being the enormous 
sum of $265,000,000. 

We shall be the more deeply impressed with the 
uneconomical conditions to which the country has 
been brought by its spendthrift policy, or lack of 
policy, when it is stated that seventy-five percent of 
the virgin untouched forests of the country and sixty 
percent of all the forests, both virgin and natural 
second growth, are to be found in the remote Rocky 
Mountains and upon the Pacific Coast, and therefore 
far from our great industrial centers. 


How Timber Is Consumed 


The threat of the absolute wiping out of what is 
left of our forests will be understood when we con- 
sider the present enormous annual consumption of 
lumber, which amounts to 25,000,000,000 cubic feet, 
and compare it with the present annual growth of 
only about 6,000,000,000 cubic feet of new timber, If 
you are filled with wonderment as to what in the 





world we are doing with all this lumber, consider 
the following facts: 

To supply us with telegraph and telephone poles, 
some 5,000,000 trees have to be cut every year. The 
Forestry Department estimates that our farmers use 
The miner 
and the excavator dispose of 260,000,000 cubic feet 


of wood every year, and our railroad system in every 


about 5,000,000 fence posts pel year. 


twelve months places 130,000,000 new wood ties 
under the rails. The cooperage industry calls for 
250,000,000 cubic feet. The lead pencil in your 
hand is a small article; but remember that 1,000,- 
Finally, 
there is the enormous and growing demand for wood 
pulp for paper 

When you take up your 40-page daily paper, and 
realize that yours is but one of many millions printed 


000,080 of them are used up every year. 


that day, have you ever wondered where in the world 
the material comes from to produce this avalanche 
Of course you have. But how 
many of you realize that the material of your daily 
paper is wood pulp and that to keep up this enor- 
mous output, our soft-wood forests are being swept 
away. If you doubt it, let me refer you to the 
Forest Service which tells us that, in 1922, we con- 
sumed mere than 8,000,000 tons of paper of all 
kinds; or more than all the other countries of the 
To make this total, 5,847,000 tons 
of wood pulp were required, and in making the pulp, 
9,148,000 cords of wood were used up—and a cord, 
mind you, is a pile of wood four feet high, four feet 
wide and eight feet long. 


of reading matter? 


world combined 


Such is the present situation. 
to do about it? 


What are we going 


We Must Become Growers 

The answer to that question carries us back to the 
very beginnings of the nation when, here and there, 
a few far-seeing men found time to think about the 
future. Thus, we have William Penn's requirement 
that one acre of forest be left for every five cleared; 
and the ordinance of Connecticut, that lumber should 
not be taken out of the township. In 1799, Congress 
appropriated $200,000 for the purchase of a forest 
reserve containing lumber suitable for shipbuilding. 
Again, in 1827, our forefathers made an attempt to 
Then, gradu- 
ally, the individual states began to think in terms 
of timber conservation until, in 1873, Congress 
passed the Timber Culture Act, which gave to any 
settler 160 acres if he would plant and maintain 
forty acres of timber in treeless sections. 

The beginning of the present movement to con- 
serve our forest dates from 1886, when the Division 
of Forestry was created. Commencing with a piti- 
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grow live oak for the same purpose. 





Photegraphe Coarteay of 1). 8, Forwet Service 
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Present Annual Growth 
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DEATH KNELL IN A DIAGRAM 
This diagram proves we shall soon have no forests left. 
Income, 12 cubic feet, outgo, 52 cubic feet, spells bank- 
ruptcy. Europe grows as much as she cuts 


fully small appropriation of $30,000 or less, the 
work expanded until in 1901 the Division became 
the Bureau of Forestry. In 1905, the Bureau, in its 
turn, became what is now known as the Forest Ser- 
vice, whose appropriation for the year 1924 was 
$12,731,869. 

Hitherto, we have been a nation of woodcutters; 
henceforth, thanks to national legislation and our 
highly efficient Forest Service, we are learning to 
become a nation of wood growers. Only in this way 
can we avert disaster. European peoples have been 
nations of wood growers for centuries. Most care- 
fully do they tend their forests; most scientifically 
do they cut the mature wood and plant the seedlings 
or young shrubs. To be convinced of this, look at 
the accompanying diagram. Under our present 
methods, our forests produce only 12.8 cubic feet 
per acre whereas, to meet our present consumption, 















they should produce over 52 cubic feet. European 
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THE FOREST RANGER—FAITHFUL GUARDIAN OF OUR FORESTS 


Lert: Grazing en Forest Reserves is regulated and a fee charged. Forest officers counting sheep as they enter Reserve. CENTER: Mounted Forest Ranger looking for forest fires. Ricut: 
Tent pitched, horses turned loose, the Ranger cooks his supper 
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nations on the other hand, because of centuries of 
careful forestry, are growing as much timber as 
they cut, Austria and Switzerland producing nearly 
36 cubic feet per acre, France, 40.5 cubic feet and 
Germany, 48 cubic feet per acre, per year. 

Oh yes, ihe thing can be done if we will but cease 
to play the spendthrift and practice a little of the 
virtues of thrift. 

But wise legislation and the fine work of our 
Forest Service are stemming the flood of extrava- 
gance. Already the Government has set aside 149 
national forests, containing over 156,000,000 acres, 
which it administers under the most up-to-date prin- 
ciples of forestry. Under what are known as the 
Weeks Law and the McNeary-Clarke Forestry Bill, 
provision is made for the purchase of additional 
forest lands; for federal co-operation with the states 
in fire protection, and for forest activities designed 
to promote forest growth. 

Of the activities of the Forest Service, it is hardly 
necessary to speak at any great length; for in previ- 
ous issues we have made them familiar, particularly 
in the article on forest fires which was published in 
our issue of July, 1925. Forest fires have been the 
greatest source of loss, some 2,000,000 cubic feet 
having been wiped out in a single year. Forest 
rangers, of which there are 4,000 in the western 
forests, alone, are a selected body of men especially 
trained for their job. A close watch is maintained 
from lofty lookout points, and from patrolling air- 
planes. So strict is this watch that an incipient fire 
is quickly detected. A telephone call suffices to 
assemble trained bodies of fire fighters at the danger 
point. 


A Job of Vast Magnitude 

Equal in value to the preventive work of the Forest 
Service is its constructive work in cleaning up and 
replanting the millions of acres which have already 
been devastated by fire and by the axe of the lumber- 
man. 

Before we shall learn to become a nation of wood 
growers, the present widespread campaign of educa- 
tion must be intensified. Thanks to the Forest Ser- 
vice and the several patriotic societies which are at 
work, every citizen of the United States who can 
read or appreciate the meaning of a photograph 
must, by this time, be more or less familiar with 
this great national problem of forest conservation. 
But the good work has only begun. There are four- 
teen states that have no organized forestry. The 
Federal appropriations are meager in comparison 
with the magnitude of the work. There is still a 
big job to be done. This job must be done in a 
big way. 
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A New Maya Discovery in Mexico 


A Remarkable Find that May Alter Our Interpretation of Maya Indian History, and Set a 
Closer Date to the Founding of the New Empire of the Mayas 


HE stela shown in the accompanying 
photographs was discovered by me on 
January 6, 1926, on the east coast of 

| §| the Chetumal Bay, in Quintana Roo, 

' Yucatan, while searching for Maya 
ruins along the coasts of the bay. These coasts are 
completely covered with forest down to the seashore, 
and with the exception of a few huts of Maya fisher- 
men, they are entirely uninhabited. 

The stela consisted of a block of shale nine feet 
long, eighteen inches broad, and twelve inches thick. 
Most fortunately it had fallen upon the side bearing 
the Initial Series, which had consequently been pro- 
tected from the weather, and was found to be in a 
remarkably good state of preservation. 








October 26, 333 A.D. 


The first glyph, which owing to the slope of the 
stone does not show well in the photographs, is 
undoubtedly the Initial Series introducing glyph, the 
superfix, katun sign, and trinal subfix being easily 
identified. 

The second glyph is the face variant for the 
Bactun, showing the hand in place of a lower jaw. 
The numerical coefficient of this glyph shows half a 
bar and two dots, the upper half of the bar and the 
upper two dots having been broken away. It was 
unmistakably 9. 

The third glyph is very clearly the face variant 
of the katun sign, with the numerical coefficient 8—a 
bar and three dots. 

The fourth is the face variant for the Tun, with 
fleshless lower jaw, and numerical coefficient zero. 


The fifth, the Uinal sign, like the full figure 





UNKNOWN GLYPHS AT BASE OF STELA 
Some day it is hoped that a clue which will enable all the 
glyphs to be deciphered will be found 


By Thomas Gann 


Fellow of the Royal Geographical Society 
Fellow of the Royal Anthropological Institute 








Much Yet to Learn 


We still know comparatively little 
about the Mayan hieroglyphs, except the 
numbers, dates and a few other things. 
No key like the famous Rosetta Stone, 
bearing identical inscriptions in both a 
known and an unknown tongue, has yet 
been found. Thus our knowledge of the 
hieroglyphs is still confined practically to 
the identification of the numbers, the day 
and month signs, and some less important 
symbols. 

An “initial series’’ is a reckoning which 
is carried back to a supposed beginning 
date, long before any recorded dates. 




















glyphs at Quirigua, exhibits the entire body of the 
frog, with projecting feet; the zero sign placed in 
front of the face. The Kin sign is badly damaged, 
but its coefficient zero is unmistakable. Then follows 
the day 5 Ahau, and immediately beneath this, the 
month 3 Chen. 

The complete Initial Series reads 9. 8. 0. 0. 0., 
5 Ahau, 3 Chen, corresponding in Spinden’s Correla- 
tion to the date 26th of October, 333 A.D. 

This discovery is the fourth Initial Series date ever 
found in the whole peninsula of Yucatan, and if it 
is a contemporaneous date, as it appears to be, it is 
1414, katuns, or nearly three centuries earlier than 





INITIAL SERIES DATE 
26 OCT. 333 A.D. 
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the next earliest date known in this region. The 
latter date was found at the great ruined City of 
Chichen Itza, and is 10. 2. 10. 0. 0. 

This remarkable find would, in fact, appear to 
indicate that the Maya people occupied the south 
of Yucatan centuries before they were supposed to 
have deserted their southern cities of the Old Empire, 
and thus it may necessitate a complete revision of 
our present ideas as to their migration into Yucatan, 
and the founding at that time of their New Empire. 


Mystery 

The stela stands a few yards to the east of the 
central one of three vast, stone-faced, terraced pyra- 
mids, which are contained within a great semicircular 
wall or fortification, with an arc of about one and 
one-half miles formed by the sea coast. The height 
of this wall varies from three or four feet, where 
it has fallen, to twelve feet where it is intact. This 
reminds one strongly of the fortified cities of Tuluum 
and Mayapan, the former on the coast, the latter in 
the interior of Yucatan. 

The whole site is covered with dense bush, but 
further exploration here is urgently called for in 
order to elucidate the mystery of this truly incom- 
prehensible date. 

The region must at one time have been densely 
populated, as it is simply teeming with such small 
objects such as potsherds, clay beads, and heads, 
both animal and human, Malacates, obsidian knives, 
flint chips and javelin beads, and so on. These are 
to be found everywhere lying on the surface of the 
ground when it has been cleared of bush and under- 
growth. 





DR. GANN AND HIS NEW STELA 


A stela is an upright slab or piliar, bearing inscriptions. 
This one has fallen down 
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AERIAL FOR RADIATING CORKSCREW WAVES 











This horizontal series-tuned loop aerial emits horizontally polarized radiation in all directions. The waves are projected at a high angle upward and thus this type of aerial is classified as 


a “high-angle radiator.” 


High-angle radiation is usefui in covering long distances 


Shooting Radio Concerts Into the Sky 


Experiments with a New Type of Wave, Which Twists in Space Like a Corkscrew 








rarefied air offered less resistance to the shells than 


S|HEN Paris was bombarded by the Ger- 
=! mans during the World War a long- 
range gun was used which shot 
jeciiles high into the upper atmosphere 
and over a distance of 75 miles. 








PART OF WGY’S AERIAL SYSTEM 
At the left is a horizontal doublet suspended between two 
300-foot masts. Two transmission lines, separated by insula- 
tors, lead from the broadcasting apparatus, one line to each 


half of the donblet. The two sections of 


doublet are insulated from one another. At the right is a 


six-wire vertical cage aerial 





By Orrin E. Dunlap, Jr. 


the atmosphere offered near the surface of the earth. 

Since the war, radio engineers have discovered 
that if they project Hertzian waves into the rarefied 
regions they will carry much further than if they 
are sent out parallel to the earth’s surface. Further- 
more, the waves in the upper air seem to twist in 
their plane because of an influence produced by the 
earth’s magnetism. This is one explanation of the 
reason why short waves spin long distances, but skip 
over the area surrounding the transmitter. In some 
cases the signals are not audible within a radius 
of 500 miles of the sending station but 3,000 miles 
away they are very loud. This is known as the 
“jump-over” effect. 

The short-wave aerial that KDKA, Pittsburgh, 
employs for broadcasting to Africa and South 
America is a straight, vertical rod, designed to shoot 
the waves high into the sky, giving them high angle 
of radiation. This type of antenna gives almost 
complete vertical polarization of the waves. 


May Account for Fading 

A polarized wave is one which vibrates only in 
one direction. A water wave is polarized because 
it vibrates in only one direction—up-and-down. It 
is believed that as long as a wave hugs the surface 
of the earth it will maintain its up-and-down motion, 
similarly to an ocean wave, because of an anchorage 
effect the globe seems to have, but if the wave is 
radiated into the upper regions, it will twist in cork- 
screw fashion as it moves. 

This new method of transmission has introduced 
another theory to account for fading and “dead 
spots” in the ether. It is apparent that the earth’s 
magnetism slowly twists a horizontally polarized 


wave’s plane and that the various twists affect 
antennas differently. For example, the wave of a 
New York station might not be twisted just right to 
give up much energy by the time it reached Syra- 
cuse, but ten miles further on, the twist would be 
more favorable for antennas to intercept energy. 





A SHORT-WAVE EXPERIMENTAL STATION 


So sensitive is this equipment to body capacity that the appa- 

ratus is housed within a cage and tuning is done by means of 

a wooden rod. Dr. E. F. W. Alexanderson, who is devoting 

much of his time to short-wave experiments, is at the right. 

The 4l-meter signals have been heard in Egypt and other 
countries far distant from Schenectady 
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Therefore, Syracuse might be termed a “dead” area 
as far as the particular transmitter is concerned. 

When waves are radiated horizontaliy along the 
earth’s crust they are subject to absorption by trees, 
steel structures, wires and mountains which contain 
metallic deposits. These influences reduce the trans- 
mitter’s range and decrease signal strength. In order 
to conquer the vagaries of the ether it seems reason- 
able to believe that fading could be minimized, 
“dead spots” penetrated, and louder signal intensity 
made possible if a broadcaster could be made to 
radiate two types of waves—vertical and horizontal 
—so that the receiver could benefit by the combined 
effect, or at least be certain of detecting one of the 
waves, although the other might fade. 

Dr. E. F. W. Alexanderson, in his laboratory at 
Schenectady, New York, is conducting experiments 
with horizontally polarized waves. He broadcasts 
vertical and horizontal waves, so that as the two 
waves travel away from the aerial their combined 
strength and individual characteristics aid in over- 
coming the ill effects which are detrimental to re- 
liable radio reception. 

To produce the horizontally polarized waves, Dr. 
Alexanderson employs a loop aerial, consisting of 
six, tuned units suspended in a horizontal direction, 
so that it will radiate a wave polarized in the plane 
of the loop. As these waves get further from their 
source, they twist in their plane and observations 
indicate that they first turn when they are ten to 
fifteen miles from the transmitter. 


Stations May Use Several Wavelengths 

Dr. Alexanderson says, “We have found that the 
space wave from a 50-meter station twists in its 
plane of polarization about 20 to 30 degrees in ten 
miles. From this we may conclude that it would 
acquire a twist of 180 degrees in 60 to 80 miles. 
It is therefore reasonable to assume that a space 
wave emitted from a broadcast station would acquire 
a twist of 180 degrees in 100 miles. The earth- 
bound wave, on the other hand, proceeding from the 
same station will maintain its vertical plane of 
polarization, due to the proximity and guidance of 
the earth. The earth wave and space wave may thus 
arrive 180 degrees out of phase and cancel each 
other. 

“If all conditions were constant we would thus 
have a permanent ‘dead spot’ of reception such as 
is sometimes observed. Variations of the conditions 
which control polarization will, however, cause the 
signal to fade intermittently. From this reasoning 
1 
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might be expected that these phenomena would 
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APPARATUS FOR TESTING RADIO WAV 


E THEORIES 

The 50-kilowatt plant of WGY, Schenectady. At the right is a 5-kilowatt transmitter used 

with the high-powered set for comparative tests. This experimental station has seven trans- 
mitters and various types of aerials for simultaneous exploration on different wavelengths 
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HOW RADIO WAVES TWIST IN THEIR PLANE 


Twenty-two weights, arranged in a row and joined together 

by rubber bands are used to illustrate the polarized wave 

theory. Each weight is suspended from a yoke and an equal 

weight is hung from the other side as a counter balance, but 

shielded from view to avoid confusion in observing the wave 

motion, which is in a corkscrew fashion. This device was 
set up in the General Electric Laboratory 


repeat themselves at a distance of 300 miles from the 
station where the plane has twisted another 360 
At that distance, however, the earth-bound 
wave has been so largely absorbed that it is of a 
lower order of magnitude than the space wave and 
therefore cannot produce interference. Much will 
undoubtedly become known in the next few years 
which will enable us to predetermine more accurately 
the phenomena of shifting-wave polarization and 
fading.” 

Some believe that when more is learned about 
horizontally polarized waves, the broadcasting sta- 
tions will not use only one aerial, or one wave- 
length, but will adjust their transmitters to send out 
a certain wave for different hours in order to cope 
with the varying conditions caused by daylight and 
darkness. 

Analysis of reports from broadcast listeners on 
comparative tests of horizontal and vertical radiation 
from a 30-kilowatt plant of WGY, indicate that the 
horizontal radiation gives better service in the zone 
from 60 to 250 miles from Schenectady, but at 
greater distances the vertical aerial radiation is more 
satisfactory. The letters testified that there is no 
enormous difference in the loudness of the signals 
produced by the two types of transmission. This 


degrees. 


motion in the horizontal and vertical planes 
15 degrees between the vertical and horizontal planes it assumes the shape of a corkscrew 


235 
seems to indicate that waves may leave an aerial 
vibrating in either a horizontal or a vertical plane 
and will then be twisted around until they give 
practically the same effects. It has been found that 
at a distance of about ten miles from a horizontal 
loop radiator, the wave comes down with an aimost 
vertical direction of propagation. For those who 
believe in the Heaviside surface layer, Dr. Alexander- 
son points out that this seems to be good evidence 
that waves radiated high into the sky are reflected 
directly back to the earth when they strike the ionized 
region in the upper atmosphere, 

So successful have been the tests at Schenectady 
that the Radio Corporation of America has decided 
to build a chain of short-wave stations to link the 
islands of the Pacific with the mainland. These 
stations will have aerial systems classified as short- 
wave, high-angle radiators. Already, six short-wave 
transmitters, installed in a temporary manner, are 
supplementing commercial long-wave stations. Sig- 
nals on wavelengths between 15 and 30 meters have 
performed good service across the Atlantic during 
daylight hours. The best all-around service seems 
to be about 40 meters. Conditions for wave propa- 
gation across the Pacific are superior to those over 
the Atlantic and for that reason it is expected that 
a reliable short-wave service will be established be- 
tween California and the Orient. 
be conducted to determine which wayelengths are 
best suited for transpacific communication. 


Experiments will 


Comparative Tests Now Being Made 

‘Phe experimental station, built near Schenectady 
by the General Electric Company for the purpose of 
exploring polarized and short waves, is capable of 
operating with seven transmitters simultaneously on 
different wavelengths and with different types of* 
aerials. Observations of these transmissions are 
made all over the world. The object of these tests 
is partly to explore the propagation characteristics 
of different wavelengths and to make final tests of 
comparison between the various types of aerials. 
Three types of radiators are used in these experi- 
ments but they are the result of a sifting process 
conducted on a smaller scale in which many other 
aerials have been tested and temporarily discarded. 
The radiators now in use are: The straight. vertical 
aerial oscillating at a hermonic frequency; the hori- 
zontal aerial with an over-all dimension of one-half 
wave, fed in the middle through a transmission line 
and, third, the series-tuned, horizontal loop. All 
these radiators have one feature in common—they 
shoot the waves high into the sky. 





DEVICE FOR STUDYING CORKSCREW WAVES 


This mechanical model has been set up by Dr. E. F. W. Alexanderson for studying wave 


It shows that if a wave is started in @ plane of 
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Diving Through Mud to Rock 


from cellars, grading and subways, 


sewer and water trenches and the like— 


millions of cubic yards of earth and 





rock—has been used to fill in low and 
wet ground. This filling-in process, together with 
the natural movement of sand by the waves, has 
built out the shores of New York Bay and the North 
River until the shore line is now blocks farther out 
than it was formerly, and whole streets have been 
built on the made iand. 

This reclaimed area is so immensely valuable that 
wherever the bearing value of the surface is inade- 
quate to carry a lofty skyscraper, engineers do not 
hesitate to incur the heavy expense of carrying the 
foundations down to the underlying rock. The loads 
are often vastly increased by wind pressure, vibra- 
tions and other special stresses—conditions that 
would soon completely wreck a tall, heavy building, 
just as surely as would a violent earthquake, if the 
foundations of the building were not absolutely 
enduring and unyielding. 





DAVID AND GOLIATH 
Huge orange-peel dredge, capacity five.cubic yards, with 
(beneath it) a miniature hand-operated dredge 


The sixteen-story Evening Post Building, at West 
and Carlisle Streets, New York City, will contain 
immense quantities of heavy machinery and mate- 
rials, including enormous printing presses, whose 
continual operation must cause vibrations requiring 
the most substantial and immovable foundations to 
transfer them safely to the deep underlying bed 
rock. Here, hundreds of feet beyond the original 
shore line, above long-forgotten docks and piers, 
sunken wrecks, stone, timber and debris buried under 
many feet of mud and earth and sediment, there is, 
20 feet below the surface, a vast bed of quicksand, 
30 feet thick. This bed of quicksand covers a hard, 
irregular crust perhaps 10 feet thick over the bed 
rock, to which the foundation loads must be safely 
carried, An inexhaustible flow of water through the 
loose sand makes impossible the digging of deep 
open pits; aad the depth and the large quantities of 
debris obstructing the soi! prevent pile driving. 

Nothing daunted, the engineers, architects and 
contractors determined to sink their eighty-six great 
foundation piers to everlasting security on the living 
rock, or on well proved hardpan overlying it. This 
they did by means of great diving bells that gradu- 


By Frank W. Skinner 


ally burrowed their way down from the surface, as 
the tall concrete shafts were built on their roofs. 
The shafts were always maintained above the surface 
of the ground. They were filled solid with a con- 
crete that will grow stronger and stronger year by 
year. 

The stone foundations of old light buildings and 
about 2,500 yards of earth and debris were removed 
by a steam shovel that dug a pit about nine feet 
deep down to ground water level, in which were 
erected groups of small wooden towers. On these 
were installed four great derricks, with 50- and 60- 
foot booms, capable of reaching to every corner of 
the lot and of handling ten-ton loads from the 
Eighty-six steel pneumatic caissons, about 8 
feet high and from 5 to 16 feet in diameter or 
length, according to whether they were round or 
square, were used. These bottomless, air-tight boxes 
were the diving bells in which men, the “sand hogs,” 
worked under an air pressure which was sometimes 
twice as great as that of the free atmosphere. 


streets. 


How the Caissons Were Sunk 

The derrick booms, operated by electrically driven 
hoisting engines, always ready for instant, silent 
work, swiftly swung the heavy steel caissons to exact 
position. The sand hogs entered, dug up the bottom 
and loaded it into buckets. The buckets were hoisted 
out through chimney-like, vertical steel shafts, sur- 
mounted by chambers called air locks, with double 
doors, one of which was always closed to prevent 
loss of air pressure. The bottom was undermined 
so that the caissons sank, a few inches an hour, 
safely and steadily, through the treacherous quick- 
sand and flowing water that could not rise up in 
the open bottom because it was constantly pushed 
back by the compressed air that fillec the chamber. 
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SINKING A CAISSON TO ROCK 


At left, foundation cylinder is being sunk to rock. At right, 
sinking underpinning pipe below wall of building 


As each successive caisson sank, hundreds of tons 
of plastic concrete, deposited on its flat roof, forced 
it down and built up the great permanent foundation 
pier, containing a temporary narrow well or shaft 
for the passage of men and materials to and from 
the working chamber of the caisson. 

Huge electrically driven air pumps supplied air 
to force the ground water out of the caissons, and 
another powerful compressor furnished a constant 
supply of high-pressure air to operate pneumatic 
tools used in cutting timber, drilling the rock, and 
spading hard materials in the working chambers. 

Some of the caissons were sunk so close to a 
neighboring three-story brick building that there was 
possibility of undermining its shallow foundations, 
a danger that was averted by first supporting its 
adjacent wall on a row of steel and concrete columns 
built under it and carrying its weight securely down 
to the hardpan or rock independent of any move- 
ment of the treacherous sand on which it rested. 

Pits just big enough for two men to work in were 
dug close to the wall and carried down a few feet 
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PREPARING FOUNDATIONS FOR SKYSCRAPER 


Pneumatic caisson being sunk. Note “sand hog” entering 
the airlock through which excavated material is removed 





below the old foundations and under their full 
width. In each pit a six-foot vertical length of 15- 
inch heavy steel pipe was set. A 100-ton hydraulic 
jack was set between the top of the pipe and the 
bottom of the old foundation, and operated to bear 
against the latter and force the pipe down into the 
sand. Another section of pipe was connected to the 
first and jacked down, and so on, the soil inside the 
pipe being excavated simultaneously by a miniature 
hand operated, orange peel dredging bucket. The 
bucket, although holding only about two quarts of 
sand, could grip firmly enough to bring up rocks as 
big as a man’s head—rocks so large that they could 
barely pass through the pipe. When the pipe was 
driven to the rock or hardpan, thoroughly cleaned, 
examined, tested and subjected to a load of more 
than 80 tons, the jack and bucket were removed to 
the next pipe and this one was filled with concrete 
wedged firmly against the old foundation and its 
top enclosed in a solid block of concrete. 

With a maximum force of about 200 men in the 
three day-and-night shifts, the foundations were com- 
pleted in about 114 calendar days after starting the 
first caisson. 
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The Super-Telescope 


A Scientific Fantasy of the Past and the Future 


By M. Luckiesh 


Director, Lighting Reseah Laboratory, National Lamp Works of the General Electric Company 





S|MAGINE a super-telescope which would 
not only penetrate for our eyes the 
remotest confines of the universe but 
would turn back the pages of history. 
Heretofore, improvements in telescopes 
have merely pushed back the veil further and fur- 
ther. The unaided eye can see only about 3,000 
stars from one viewpoint. Galileo with his small 
telescope, possessing an objective lens two and one- 
quarter inches in diameter, multiplied the number of 
visible stars a hundred fold. The large telescopes 
of the present time have multiplied the number of 
visible stars a hundred thousand fold. 

But why be satisfied with just seeing celestial 
bodies and their details? Why not imagine the 
super-telescope which would give us a view of the 
past history of the earth at any page we desire; one 
that would provide us with a motion picture of the 
ages? Such a super-telescope appears possible and 
even probable. 














Can We Amplify Light Images? 

Today, telescopes depend for their magnification 
solely upon optical means. But those of vs who are 
familiar with scientific phenomena learn to think in 
terms of electrical magnification as the method of 
almost infinite magnifying possibilities. When we 
desire to detect something very small, and if we are 
able to make one of the steps in the process elec- 
trical, the range of the apparatus is likely to be very 
great. Radio as known to most of us is proof of this 
point. Then why not imagine that some day the 
telescope will have its magnifying power enormously 
increased by the introduction of a link consisting 
of electrical magnification? Surely this is plausible, 
possible, and perhaps probable. 

Having such an instrument, what shall we do with 
it? The nature of the so-called “canals” on Mars 
would be settled. Next, we might search the remote 
regions for other galaxies. This would indeed be 
wonderful but would it compare with seeing our 
own past ages in actual motion pictures? 

What would compare with the thrill of witnessing 
Caesar leading his legions into battle or Cleopatra 
in royal splendor upon the Nile? What thrills there 
would be in viewing the unwritten pages of our 
history—our earliest human ancestors in their pur- 





suitsor the huge reptiles of the bygone ages in 
dead combat? As we sat upon Pike’s Peak with 
this uper-telescope, how marvelous it would be if 
we tuld see the Rocky Mountains actually being 
fornd! Perhaps we should not be so ambitious 
as textend our view back as far as such geological 
epos. At least, let us see how this might be 
accaplished. 





DR. LUCKIESH IN HIS STUDY 


He iest known as the author of “The Foundations of the 
Universe” a semi-popular scientific treatise 


Hng this super-telescope with its enormous 
magying power, we merely take advantage of the 
finitelocity of light. Of course, to most of us 
lightems to travel from one place to another 
instay, because its velocity (186,000 miles per 
secol is so great. Nevertheless when viewed in 
termf stellar distances, light travels relatively 
slow It takes it eight minutes to come from the 
sun ts. In other words, we see events on the sun 
eightnutes after they have occurred. A collision 
of twemote celestial bodies which resulted in a 
suddtreation of light would be a wonderful scene. 
As watched through this telescope we would not 
see tlight travel through space but we would see 
dark lies suddenly become luminous by this light, 


one after another as their distances were greater and 
greater from the new source of light. 

If we searched the celestial bodies near the earth 
for a minute mirror—a facet of a crystal or a plane 
surface of molten material—we could see ourselves 
in that mirror if it were properly oriented (and if 
we waited long enough). By means of other minute 
mirrors oriented at slightly different angles we could 
see other parts of the earth. If we viewed a mirror 
surface on Polaris or a body about equi-distant we 
would see events which actually took place there 75 
years ago because it takes light 75 years to reach us 
from such a distance. 


Seeing Past Events in the Future 

By choosing the proper mirror we could witness, 
by reflection, events which took place on our earth 
150 years ago. If we could do this now we might 
see the Revolutionary War beginning; we might see 
battles actually being fought which are now famous 
in our history. Rigel is 466 light-years away. If 
we could sit on that star with our electrical telescope, 
we would have to wait 33 years before we could see 
Columbus with his tiny ships approaching the shores 
of this country for the first time. From a mirror as 
far away as the small Magellan cloud we would see 
far into and perhaps beyond the Old Stone Age. 
Recent measurements indicate that certain celestial 
bodies are a million light-years away. In a mirror 
on one of these, earth-events which took place two 
million years ago might be witnessed. 

All this appears possible, barring adverse atmos- 
pheric conditions. At least these paragraphs give 
us a vivid picture of the finiteness of the velocity 
of light. They stimulate the imagination and help 
us to gain an idea of stellar distances and their 
relation to time in terms of earth-events. When 
thought of in terms of electrical magnification, this 
super-telescope appears to be a scientific possibility. 

Who can say that our children, or even some of 
us, may not witness the great motion-picture of the 
ages? Written history may then have its gaps filled 
and its errors corrected. But better still, future 
human beings may see the happenings with their 
own eyes and the countless centuries of unwritten 
history which have heretofore been concealed from 
human eyes, may be revealed. 
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;: JOR many years the material excavated 





from cellars, grading and subways, 





=| sewer and water trenches and the like— 

| millions of cubic yards of earth and 
rock—has been used to fill in low and 
wet ground. This filling-in process, together with 
the natural movement of sand by the waves, has 
built out the shores of New York Bay and the North 
River until the shore line is now blocks farther out 
than it was formerly, and whole streets have been 
built on the made land. 

This reclaimed area is so immensely valuable that 
wherever the bearing value of the surface is inade- 
quate to carry a lofty skyscraper, engineers do not 
hesitate to incur the heavy expense of carrying the 
foundations down to the underlying rock. The loads 
are often vastly increased by wind pressure, vibra- 
tions and other special stresses—conditions that 
would soon completely wreck a tall, heavy building, 
just as surely as would a violent earthquake, if the 
foundations of the building were not absolutely 
enduring and unyielding. 
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DAVID AND GOLIATH 
Huge orange-peel dredge, capacity five.cubic yards, with 
(beneath it) a miniature hand-operated dredge 


The sixteen-story Evening Post Building, at West 
and Carlisle Streets, New York City, will contain 
immense quantities of heavy machinery and mate- 
rials, including enormous printing presses, whose 
continual operation must cause vibrations requiring 
the most substantial and immovable foundations to 
transfer them safely to the deep underlying bed 
rock. Here, hundreds of feet beyond the original 
shore line, above long-forgotten docks and piers, 
sunken wrecks, stone, timber and debris buried under 
many feet of mud and earth and sediment, there is, 
20 feet below the surface, a vast bed of quicksand, 
30 feet thick. This bed of quicksand covers a hard, 
irregular crust perhaps 10 feet thick over the bed 
rock, to which the foundation loads must be safely 
carried. An inexhaustible flow of water through the 
loose sand makes impossible the digging of deep 
open pits; and the depth and the large quantities of 
debris obstructing the soil prevent pile driving. 

Nothing daunted, the engineers, architects and 
contractors determined to sink their eighty-six great 
foundation piers to everlasting security on the living 
rock, or on well proved hardpan overlying it. This 
they did by means of great diving bells that gradu- 
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ally burrowed their way down from the surface, as 
the tail concrete shafts were built on their roofs. 
The shafts were always maintained above the surface 
of the ground. They were filled solid with a con- 
crete that will grow stronger and stronger year by 
year. 

The stone foundations of old light buildings and 
about 2,500 yards of earth and debris were removed 
by a steam shovel that dug a pit about nine feet 
deep down to ground water level, in which were 
erected groups of small wooden towers. On these 
were installed four great derricks, with 50- and 60- 
foot booms, capable of reaching to every corner of 
the lot and of handling ten-ton loads from the 
streets. Eighty-six steel pneumatic caissons, about 8 
feet high and from 5 to 16 feet in diameter or 
length, according to whether they were round or 
square, were used. These bottomless, air-tight boxes 
were the diving bells in which men, the “sand hogs,” 
worked under an air pressure which was sometimes 
twice as great as that of the free atmosphere. 


How the Caissons Were Sunk 


The derrick booms, operated by electrically driven 
hoisting engines, always ready for instant, silent 
work, swiftly swung the heavy steel caissons to exact 
position. The sand hogs entered, dug up the bottom 
and loaded it into buckets. The buckets were hoisted 
out through chimney-like, vertical steel shafts, sur- 
mounted by chambers called air locks, with double 
doors, one of which was always closed to prevent 
loss of air pressure. The bottom was undermined 
so that the caissons sank, a few inches an hour, 
safely and steadily, through the treacherous quick- 
sand and flowing water that could not rise up in 
the open bottom because it was constantly pushed 


back by the compressed air that filled the chamber. 
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SINKING A CAISSON TO ROCK 


At left, foundation cylinder is being sunk to rock. At right, 
sinking underpinning pipe below wall of building 
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Diving Through Mud to Rock 


As each successive caisson sank, hundreds of tons 
of plastic concrete, deposited on its flat roof, forced 
it down and built up the great permanent foundation 
pier, containing a temporary narrow well or shaft 
for the passage of men and materials to and from 
the working chamber of the caisson. 

Huge electrically driven air pumps supplied air 
to force the ground water out of the caissons, and 
another powerful compressor furnished a constant 
supply of high-pressure air to operate pneumatic 
tools used in cutting timber, drilling the rock, and 
spading hard materials in the working chambers, 

Some of the caissons were sunk so close to a 
neighboring three-story brick building that there was 
possibility of undermining its shallow foundations, 
a danger that was averted by first supporting its 
adjacent wall on a row of steel and concrete columns 
built under it and carrying its weight securely down 
to the hardpan or rock independent of any move- 
ment of the treacherous sand on which it rested. 

Pits just big enough for two men to work in were 
dug close to the wall and carried down a few feet 





PREPARING FOUNDATIONS FOR SKYSCRAPER 


Pneumatic caisson being sunk. Note “sand hog” entering 
the airlock through which excavated material is removed 


below the old foundations and under their full 
width. In each pit a six-foot vertical length of 15- 
inch heavy steel pipe was set. A 100-ton hydraulic 
jack was set between the top of the pipe and the 
bottom of the old foundation, and operated to bear 
against the latter and force the pipe down into the 
sand. Another section of pipe was connected to the 
first and jacked down, and so on, the soil inside the 
pipe being excavated simultaneously by a miniature 
hand operated, orange peel dredging bucket. The 
bucket, although holding only about two quarts of 
sand, could grip firmly enough to bring up rocks as 
big as a man’s head—rocks so large that they could 
barely pass through the pipe. When the pipe was 
driven to the rock or hardpan, thoroughly cleaned, 
examined, tested and subjected to a load of more 
than 80 tons, the jack and bucket were removed to 
the next pipe and this one was filled with concrete 
wedged firmly against the old foundation and its 
top enclosed in a solid block of concrete. 

With a maximum force of about 200 men in the 
three day-and-night shifts, the foundations were com- 
pleted in about 114 calendar days after starting the 
first caisson. 
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The Super-Telescope 


A Scientific Fantasy of the Past and the Future 


By M. Luckiesh 


Director, Lighting Research Laboratory, National Lamp Works of the General Electric Company 





s|MAGINE a super-telescope which would 
not only penetrate for our eyes the 
remotest confines of the universe but 
would turn back the pages of history. 
Heretofore, improvements in telescopes 
have merely pushed back the veil further and fur- 
ther. The unaided eye can see only about 3,000 
stars from one viewpoint. Galileo with his small 
telescope, possessing an objective lens two and one- 
quarter inches in diameter, multiplied the number of 
visible stars a hundred fold. The large telescopes 
of the present time have multiplied the number of 
visible stars a hundred thousand fold. 

But why be satisfied with just seeing celestial 
bodies and their details? Why not imagine the 
super-telescope which would give us a view of the 
past history of the earth at any page we desire; one 
that would provide us with a motion picture of the 
ages? Such a super-telescope appears possible and 
even probable. 














Can We Amplify Light Images? 

Today, telescopes depend for their magnification 
solely upon optical means. But those of vs who are 
familiar with scientific phenomena learn to think in 
terms of electrical magnification as the method of 
almost infinite magnifying possibilities. When we 
desire to detect something very small, and if we are 
able to make one of the steps in the process elec- 
trical, the range of the apparatus is likely to be very 
great. Radio as known to most of us is proof of this 
point. Then why not imagine that some day the 
telescope will have its magnifying power enormously 
increased by the introduction of a link consisting 
of electrical magnification? Surely this is plausible, 
possible, and perhaps probable. 

Having such an instrument, what shall we do with 
it? The nature of the so-called “canals” on Mars 
would be settled. Next, we might search the remote 
regions for other galaxies. This would indeed be 
wonderful but would it compare with seeing our 
own past ages in actual motion pictures? 

What would compare with the thrill of witnessing 
Caesar leading his legions into battle or Cleopatra 
in royal splendor upon the Nile? What thrills there 
would be in viewing the unwritten pages of our 
history—our earliest human ancestors in their pur- 


suits or the huge reptiles of the bygone ages in 
deadly combat? As we sat upon Pike’s Peak with 
this super-telescope, how marvelous it would be if 
we could see the Rocky Mountains actually being 
formed! Perhaps we should not be so ambitious 
as to extend our view back as far as such geological 
epochs. At least, let us see how this might be 
accomplished. 





DR. LUCKIESH IN HIS STUDY 


He is best known as the author of “The Foundations of the 
Universe” a semi-popular scientific treatise 


Having this super-telescope with its enormous 
magnifying power, we merely take advantage of the 
finite velocity of light. Of course, to most of us 
light seems to travel from one place to another 
instantly, because its velocity (186,000 miles per 
second) is so great. Nevertheless when viewed in 
terms of stellar distances, light travels relatively 
slowly. It takes it eight minutes to come from the 
sun to us. In other words, we see events on the sun 
eight minutes after they have occurred. A collision 
of two remote celestial bodies which resulted in a 
sudden creation of light would be a wonderful scene. 
As we watched through this telescope we would not 
see the light travel through space but we would see 
dark bodies suddenly become luminous by this light, 
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one after another as their distances were greater and 
greater from the new source of light. 

If we searched the celestial bodies near the earth 
for a minute mirror—a facet of a crystal or a plane 
surface of molten material—we could see ourselves 
in that mirror if it were properly oriented (and if 
we waited long enough). By means of other minute 
mirrors oriented at slightly different angles we could 
see other parts of the earth. If we viewed a mirrot 
surface on Polaris or a body about equi-distant we 
would see events which actually took place there 75 
years ago because it takes light 75 years to reach us 
from such a distance. 


Seeing Past Events in the Future 

By choosing the proper mirror we could witaess, 
by reflection, events which took place on our earth 
150 years ago. If we could do this now we might 
see the Revolutionary War beginning; we might see 
battles actually being fought which are now famous 
in our history. Rigel is 466 light-years away. If 
we could sit on that star with our electrical telescope 
we would have to wait 33 years before we could see 
Columbus with his tiny ships approaching the shores 
of this country for the first time. From a mirror as 
far away as the small Magellan cloud we would see 
far into and perhaps beyond the Old Stone Age. 
Recent measurements indicate that certain celestial 
bodies are a million light-years away. In a mirror 
on one of these, earth-events which took place two 
million years ago might be witnessed. 

All this appears possible, barring adverse atmos- 
pheric conditions. At least these paragraphs give 
us a vivid picture of the finiteness of the velocity 
of light. They stimulate the imagination and help 
us to gain an idea of stellar distances and thei: 
relation to time in terms of earth-events. When 
thought of in terms of electrical magnification, this 
super-telescope appears to be a scientific possibility. 

Who can say that our children, or even some of 
us, may not witness the great motion-picture of the 
ages? Written history may then have its gaps filled 
and its errors corrected. But better still, future 
human beings may see the happenings with their 
own eyes and the countless centuries of unwritten 
history which have heretofore been concealed from 
human eyes, may be revealed. 
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A Typicat Trout Stream. Trovur Swim Upstream, Jumpinc THE Rapiws, as SPAWNING TIME APPROACHES 


Down On the Fish Farm 


Whether You Catch Him in the Brook or Order Him at the Hotel, Your Trout’s 


(am |N the platter the waiter set down before 
Nestling 


against its festoon of parsley it glis- 


us reposed a broiled trout. 


tened with the golden melted butter 
We slipped 


our knife under the skin to lay bare the firm white 


running down its sides. 


meat, visioning as we did so the hip-booted angler 
in some mountain brook casting his bright colored 
fly to lure this morsel to our table. 

Then, imbedded in the fish’s tail, we saw a small 
metal tag with the letters “NYSCCO” and our pic- 
th This brook trout 


ture of the fisherman vanished. 


had never seen a brook, 


The Complete Hatchery 

Back of that metal tag lies not a fisherman’s 
adventure, but another story—the story of an im- 
portant and growing industry. To get that story 
the writer and the photographer sought a typical 
fish hatchery. Such a one they found in Paradise 
Valley up in the Pocono Mountains. It was ideally 
suited to their purposes, for it not only was the 
largest commercial institution of its kind in the 
country, but it was complete, supplying hotels, 
restaurants and markets with trout for food, furnish- 
ing fish eggs to most of the state conservation com- 
missions and selling small trout to wealthy sports- 
men and fishing clubs to stock their streams. 

As with every hatchery, the water supply is all 
important. Preferably it should be spring water 
free from limestone. Here are ten mountain springs 
bubbling up water incredibly soft, all converging 
into one rapidly flowing pool with sluices and gates 
to control the supply readily in the event of freshets. 
Below are a score of pools surrounding a long 
wooden hatchery building, the whole enclosed by a 
strong, high wire fence to keep out the poachers 
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First Home Was the Hatchery 
By Milton W right 


who from time to time seek to raid the finny 
treasure. 

Each pool is at a lower level than the one preced- 
ing it, the water from one spilling down into the 
next and so becoming aerated. Some are lined with 
concrete, others with common earth. L. H. Spragle, 
executive in charge of the plant, believes the latter 


conducive to the best results. Wooden planks are 


likely to rot and pollute the water. Each pond is 
an elongated hexagon in shape. Were it rectangular 





STRIPPING 
Eggs from the females and milt from the males are squirted 
into the same pan and mixed with water before fertilization 
takes place 


the water would be likely to lie dormant in the 
corners, the current running through the center. 
Each pond is cleaned frequently by draining off the 
water and sweeping out the sediment with a broom. 

Trout swim thickly about in each pool, the big 
fellows in one, smaller in another, still smaller in 
a third, and so on. If by some chance a large trout 
wiggles through a wicket into a pond of smaller 
ones, every man of the organization drops whatever 
he is doing and joins in the chase after that one 
trout. He is a cannibal and if he should be left 
undisturbed there soon would be none of the little 
trout left. If necessary, they shoot him. 


Two Years in the Pools 

As the fish grow they are thinned out in order te 
give them more room. In sorting them, a box with 
brass rods for the bottom is used, very much like 
a box used for sorting oranges. This is shaken under 
the water, letting the smaller fish drop through and 
the larger ones remain in the box. The rods can 
be adjusted to let fish of any desired size slip 
through. 

In these pools the fish are carried along until 
they are two years old. The water, coming out of 
the ground close by, is warmer than the air and 
never freezes over, except in the last pond, where 
it is so deep the trout can swim about freely far 
below the ice. In the spring time they are fed twice 
a day; in warm weather this is cut down to one 
meal a day and the one-time rate keeps up until the 
following spring. For the older fish the food con 
sists of chopped beef hearts or sheep pluck. In 
some hatcheries chopped fish is used for food. 

Brook trout for market are designated by theif 
weight; those that run four to the pound are known 
as quarters, three to the pound as thirds, two to the 
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FEEDING TIME 
Chopped beej hearts is thrown into the pond with a tin 
dipper. The trout swarm about. Note how they splash 
the cement wall 


pound as halves. Only occasionally is a hatchery 
trout more than a three-quarter, for the demand for 
larger trout both for food and stocking purposes is 
limited. In natural streams, of course, trout grow 
considerably larger. In Maine they have been caught 
weighing as much as twelve pounds, with four and 
five pounders not uncommon. It is interesting, by 
the way, to note that scarcely a day passes when 
the fishing season opens, without several fishermen 
who have had no luck in the brooks, coming to the 
hatchery to fill up their creels. 

November is the spawning time. The trout are 
caught in nets and carried in tubs into the hatchery 
building, where there are two divided troughs. Into 
one end of a trough the fish are dumped. One man, 
acting as a stripper, grasps the fish, tail down, with 
his left hand, and rubs his right hand firmly, press- 
ing not too hard, down the fish’s belly. From the 
female fish, from four hundred to six hundred eggs 
squirt. Each cream-colored egg is about half the 
size of a pea. The milt from the male fish is 
stripped in a similar manner into the same pan. 
After each fish is stripped it is tossed into a trough 
of running water, the males into one trough, the 
females into another. 

After handling about thirty of the three-year-old 





THE SOURCE OF THE WATER SUPPLY 
Into the pool in the background ten mountain springs converge to be diverted to the 


ponds at the hatchery 
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females the stripper has a quart and a half—or 
15,000 to 18,000—of eggs. These eggs, together 
with the milt from the male fish—buck is the collo- 
quial term for him—are then washed, spread on a 
screen-bottomed tray and leveled off. The dead 
eggs are picked out. A pair of little wooden 
pincers is sometimes used for this. A better method, 
however, is to take a small syringe, blow about 
until you find a dead egg, suck it in against the 
mouth of the syringe and blow it off to the floor or 
in a refuse basket. A dead egg may he recognized 
by its color. From a cream tint it has turned white. 
If it is not eliminated from the others it will con- 
taminate them. 

Washing the eggs enables them to fill up with 
water, a condition necessary to their fertilization by 
the milt they have been mixed with. Each tray is 
then set gently into one of the many hatching troughs 
that fill the building. These troughs are the incu- 
bators—the home of the embryo trout until they 
graduate from eggs into “fry.” They must be han- 
dled as little as possible, although every other day 
they must be sorted over and dead ones removed. 
The warmer the water is the sooner they will hatch. 


The Hatching of a Fish 

In 30 to 45 days the eggs begin to “eye up.” 
Two black spots appear; they are the eyes, the first 
part of the creature to show in the hatching process. 
Just before the appearance of the eyes there has 
been a change of color, the creamy tint deepening 
to a sort of salmon. The eyes grow stronger, the 
body develops and in 20 to 45 days more the eggs 
hatch and the tiny wisps of shell fall through the 
tray’s mesh bottom. 

Each tiny fry comes free of his shell carrying his 
own lunch basket. This is a sac attached to his 
abdomen and it holds the nourishment he absorbs 
as he grows. The food sac gets smaller as the trout 
grows larger until the sac is completely absorbed. 
Then the baby trout at this stage swims up to the 
top of the water and dives about as if looking for 
food. This is about 35 days after he has hatched 
from his shell. 

His first food is beef liver. This is skinned, the 
sinews removed, and then run through a fine food 
chopper six or seven times. As the fish grow, the 
quantity of food is increased and is ground less 
fine. At first the fish are fed five times a day. This 
is gradually cut down to twice a day, but the quantity 
at each meal is considerably larger. 

Until spring the fry are kept in the troughs. 
Then they are put in brooding pools and as they 
grow they are thinned out to give them more room. 
When they get to be the size of a man’s finger they 
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TROUT PONDS ON THE HUNDRED-ACRE HATCHERY 
This view of the ponds was taken from the hatchery building. Each pond gets its own 
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SORTING TROUT 


They are caught in the net and poured into a box with 
brass rods. The smaller ones drop through, leaving the 
larger ones behind 


are, called “fingerlings.” They continue to grow and 
to be sorted into other pools until they reach the age 
of two or three years, when, with the help of the 
stripper, it is their privilege to achieve parenthood. 

Such is the cycle of trout life at the hatchery. 

A dull, prosaic sort of business, you say? Not 
a bit of it. Think of the natural enemies you have 
to outwit. A fish hawk swoops down, snatches up 
a trout, plays with it as a cat plays with a mouse, 
drops it in a field and then goes back for another 
one. Last summer the hatchery entered into an 
alliance with a small boy who liked to shoot a gun. 
At 25 cents a bird he brought down 80. 

Or a blue heron comes at night, and the next 
night invites all his relations to join him. Or a 
kingfisher perches atop a fence post to survey his 
intended catch. The thing to do with him is to set 
a spring trap on the post. 

Or a water snake makes trouble. There was one 
that worked its way through a valve and held his 
mouth up to a wire screen and drank in the small 
fish as they came against it. And there are eels and 
robins and catbirds, but they generally are content 
with the dead fish. But the small green heron, the 
frog, the barn rat—all are creatures of prey con- 
stantly to be fought. 
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ConsTaNT AND Conscientious Care ALone Has EnasBitep Tuis Structure to Carry Its Larce OveRLoap 


$300,000,000 Annually Consumed by Rust! 


Paint, While a Retardent, Is Not a Preventive. 


Only By Scientific Analysis of the Atom 


Structure Will Rust-proof Metals Be Developed 


By D. H. Killeffer 


Associate Editor, Industrial and Engineering Chemistry; Secretary, N. Y. Section, American Chemical Society 


ae | ST prevention looks very simple. Per- 





haps that is the reason so many fantas- 
tic nostrums have been foisted upon an 
unsuspecting public to stop this uni- 
versal waste. Perhaps, too, that is the 
reason scientists have disagreed so heartily and so 
long as io just the method by which it might be 
accomplished. Indeed, the inability of anyone to 
say exactly what corrosion is and how it acts has 
permitted our annual rust bill in the United States 
to mount to the astounding total of $300,000,000 
annually! Structural steel, ships, railroads, water 
and steam pipes, the metal equipment of our indus- 
tries, the multitudes of wires overhead and of cables 
below the ground and under the sea that make up 
the network of our communication systems, indeed 
every thing of metal that is necessary to our complex 
modern civilization is subject more or less to the 
ravages of corrosion and in the course of time adds 
its bit to the general waste. 


Two Theories of Corrosion 

The two theories of corrosion, which have formed 
the basis of much disagreement in the past on the 
subject, have each contributed methods of prevention 
which have succeeded to a certain extent and in that 
measure have been true. The difficulty has always 
come when the proponents of a partially true theory 
have tried to draw from their limited observations a 
version of that theory which would be universally 
applicable. 
corrosion has reached a theory based upon, and 
explaining, to his own satisfaction, the things he has 
seen himself, but lacking much of being able to 
explain al! the observations of all investigators. 


Each investigator of the problem of 


Early investigators supposed corrosion to be noth- 
ing more than simple oxidation of metal by the 
oxygen of the air. In fact, most statements of this 
theory compared corrosion definitely to ordinary 
Metal at ordinary temperatures was 
supposed to burn at a very slow rate, in much the 


combustion. 
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AN INSIDIOUS FORM OF RUST 
As this form of rust is not open to inspection, even drilling 
tests may not develop the spot of maximum weakness 


same way that it can be made to burn like any other 
combustible material if heated sufficiently in the 
presence of air, or better, pure oxygen. The prod- 
ucts of these two kinds of burning are quite similar 
except that that from low-temperature burning con- 
tains a certain amount of water in actual chemical 
combination which the other does not have, and that 
the one formed hot has been melted by the high 
temperature. Even these differences vanish if the 
low-temperature product is made hot enough to melt 
and drive off the water. 


The New Theory Is Electrical 


For the better part of a century, the simple theory, 
that a chemical action between the oxygen of the 
air and the metal itself was the sole thing involved 
in corrosion, served admirably to explain the prob- 
lems which arose in regard to it. It was easy, for 
instance, to explain that corrosion was more rapid 
in damp atmospheres than in dry, for water has long 
been known to assist most chemical reactions. 

On the basis of this oxidation theory and its many 
modifications, the method of preventing corrosion 
that offered most promise consisted in the simple 
expedient of putting a barrier between the metal 
and the air. Paint films of various kinds were quite 
effective in preventing rust so long as they them- 
selves were perfect. Some paint films were better 
for this purpose than others. Sometimes rust con- 
tinued to form even beneath a film of paint which 
seemed to be perfect. Other anomalies appeared as 
time went on and as the use of metals increased. 
The most serious of the difficulties encountered was 
that paint films had limited lives at best and had 
to be renewed at intervals if they were to continue 
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to protect the metal. This led to the development 
of metal coating methods which were based on the 
fact that some metals are less easily corroded than 
others. 

Tin, nickel and zinc, and more recently lead, have 
been thus used in the form of thin films to protect 
iron from rusting. They have been successful in 
many cases, but, like paint, metal films have their 
faults. Perhaps the most grievous of these is that 
even a slight break in the coating will permit rusting 
to go on just as fast as before and sometimes faster 
than if the whole surface of the metal were exposed. 
It was not remarkable that the metal could be cor- 
roded through holes in the protective coating, but it 
was impossible to explain by the oxidation theory 
how corrosion could be so much more rapid at 
such points than it would be on a wide exposed 
surface. 

This theory and the preventive measures based on 
it were quite satisfactory during the last century. 
It was about 25 years ago with the advent of sky- 
scrapers that steel began to be considered a struc- 
tural material and consideration of corrosion began 
only about that time. Hence it was not until 1903 
that a theory of corrosion which would explain 
many of the anomalies of the older one was seri- 
ously advanced. It was not strange, in view of the 
advances which had been made at that time in the 
fields of both chemistry and electricity, that the new 
theory should bear a rather definite electrical stamp. 
When it came, it sought to explain rusting by the 
simple application of electrical theory, and the elec- 
trolytic theory of solutions. 

Briefly stated, this electrolytic theory supposes that 
corrosion is the result of the formation in the 
exposed surface of metal of multitudes of tiny elec- 
tric cells as soon as it is exposed to moisture or to 
an electrically conducting solution, and that the 
generation of current in these tiny cells results in 
dissolving metal at some points and depositing 
hydrogen at others. The differences in chemical 
composition, and hence in electrical potential, neces- 





GALVANIZING NOT ALWAYS A DETERRENT 


As this illustration shows, this galvanized iron pipe is rust 
eaten from within and without 


sary to start such action were readily found in any 
ordinary metal by the use of the microscope. 

Many of the impurities in metals separate them- 
selves from the main mass and are of sufficiently 
different properties to assure the passage of current 
when the surface is wet. The separation of carbon 
from gray cast iron and of various impurities from 
other metals readily lead to the formation of such 
areas of different potential. In addition to this type 
of separation, many alloys show themselves under 
the microscope to be made up of areas of quite 
different composition. Thus, it was easy to explain 
the corrosion of almost any kind of metal so long 
as there was some moisture available to form the 
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POWERFUL CORROSIVE ACTION OF RUST 
This corroded iron plate, so rust eaten that it must be 
handled with the utmost care to prevent disintegration, was 
uncovered recently on the site of an extinct iron foundry 





liquid element of the cells, as a basis for reaction. 

After the metal had been dissolved by this elec- 
trolytic action—local action, it is frequently called 
—the oxygen of the air readily converted it into the 
oxide or rust. It is possible, too, to explain by this 
theory why corrosion is more rapid through holes 
in a protective film, for certainly the difference in 
electrical potential between the film and the metal 
is greater than between different parts of the same 
metal. The result of this theory from a practical 
point of view was the development of very pure iron 
as a rust resistant, for if there were no impurities 
present the chances for local action were certainly 
minimized. Unfortunately, however, it is possible 
for this very pure iron to rust under certain circum- 
stances. 


High Hopes for Preventing Corrosion 

The “electrical potential” of a substance is really 
a very loose way of speaking of its “solution pres- 
sure.” Solution pressure of a metal may be defined 
as its tendency to dissolve in a given solution, to 
throw off atoms as electrically charged ions. It is 
different for different metals in contact with the 
same solution and is also different for different solu- 
tions in centact with the same metal. The energy 
generated by an electrolytic cell is a measure of the 
differences in solution pressure at the two electrodes. 
In an ordinary dry cell, for instance, the energy 
generated, as measured by the voltage between the 
two poles, is proportional to the difference in the 
tendency of the zinc and carbon elements to dissolve 
in the sal ammoniac solution which fills the cell. 
Carbon has a very low solution pressure and zinc a 
comparatively high one. On this basis it is perfectly 
conceivable that certain metals and certain alloys of 
very low solution pressures may be found which 
would resist all ordinary efforts te corrode them, 
as gold does, for instance. 

The solution pressure idea has led to another in- 
teresting advance in corrosion theory which seems 
to make the present theory broad enough to cover 
the entire field. This broadens the electrolytic 
theory, which had formerly considered only differ- 
ences in the metal itself, to include differences in 
the solution in contact with the metal. Even slightest 
differences in solutions, such as are caused by the 
trifling amounts of oxygen that they will dissolve, 
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are enough to make great differences in corrosion 
rates. For instance, if two identical pieces of iron 
be suspended in a weak salt solution and separated 
by a porous porcelain partition, a small but measur- 
able current will flow through a wire connecting the 
two when air is bubbled up around one of them. 
This combination is called a concentration cell and 
operates by virtue of the differences in solution pres- 
sure of the same metal in contact with different 
solutions. 

To show the relative amounts of corrosion which 
could be caused by concentration cell action and 
local action, recognized by the older theory, a con- 
centration cell similar to that described was set up 
using ordinary iron and with a current measuring 
device in the line connecting the two electrodes. 
After this cell had operated for some time the loss 
in weight of the two electrodes was noted and the 
amount of loss which was caused by the cel! action 
was calculated from the amount of current which had 
flowed. The current generated accounted for some 
69 percent of the total corrosion loss and conse- 
quently only 31 percent was due to local action in 
the iron itself. 

It is possible by this theory to account for the 
rusting of pipe lines buried in different kinds of 
earth along their length and for the rapid corrosion 
once a pit is formed in a metal surface. In the 
first case the difference in character of the water in 
soil of different kinds sets up concentration celis and 
in the latter case the easier access of air to the edge 
of a hole in the metal as compared with its bottom 
is sufficient to account for the formation of concen- 
tration cells which would cause a rapid corrosion of 
metal from the bottom of the pit. It is also possible 
in this way to account for the fact that a drop of 
water placed on a clean piece of metal will rust the 
center of the spot on which it rests leaving an un- 
attacked ring around its edge where oxygen has free 
access. 

It is true that these theories have not yet given us 
a sure and universal preventive of corrosion, but the 
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A MENACE TO OUR HEALTH 


Health depends in a large degree on our sewer and water 
pipes. Do we realize how rapidly rust deteriorates them? 


agreement which has been reached among investi- 
gators concerning them now is sufficiently sure to 
permit the building of high hopes. A symposium 
on the subject held by the Corrosion Committee of 
the American Chemical Society last April was closed 
with the definite formation of plans for the building 
of an institution of research for the study in a 
thorough manner of corrosion problems. The insti- 
tution which is to grow out of that meeting will he 
supported by users and makers of metals and is 
assured from its inception of the hearty support of 
the scientific world, a thing which would not have 
been possible ten years ago, so sharp were the dis- 
agreements on the subject. 









EATH Valley will have a “Garden of 
Allah.” Furnace Creek Ranch, the soli- 
tary oasis of that high-walled, sun- 
blasted sinkhole, is being planted to 
dates. Despite its dread surroundings, 





possibly even because of them, it holds out bright 
promise as a future home of this sweet fruit of the 


Arab lands. Furnace Creek Ranch, one hundred and 
seventy feet below sea level, the lowest place where 


AN OASIS IN THE DESERT 
In the heart of the world’s hottest and most desolate waste. 
Note the Washingtonia filifera and Phoenix canariensis 
palms reflected here 
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Generat View or Furnace Creek Rancu, 170 Feet Betow Sea Lever 


A “Garden of Allah” In Death Valley 


How Irrigation Will Cause Date Palms to Flourish in Furnace Creek Ranch, 
One Hundred and Seventy Feet Below Sea Level 


By John L. Von Blon 


vegetation thrives and humans dwell, and the hottest 
spot on earth, thus becomes a place of special 
interest. 

This date undertaking, which is not a venture but 
an enterprise, is already. well under way and will 
surprise the world. It marks the extension of the 
industry in an unexpected direction and apparently 
opens large possibilities. In addition to transform- 
ing the main area, experiments are to be conducted 
at various outside points with the object of making 
parts of the quarter-million square miles of Cali- 
fornia and Nevada desert bloom and yield to gratify 
man’s wants and needs. 


Water from Thermal Springs 

Dr. Walter T. Swingle, noted explorer for the 
United States Department of Agriculture and prin- 
cipally responsible for the date industry in America, 
initiated the Death Valley plan after several years 
of close study. He is most enthusiastic over it, as, 
indeed, are other experts. Bruce Drummond, one of 
the foremost authorities and for seventeen years in 
active charge of the Government’s successful date 
cultural work in the Coachella Valley, California, 
has been engaged permanently to direct operations 
at Furnace Creek, with headquarters at Death Valley 
Junction. He will reach far into the surrounding 
country, in both an active and an advisory capacity; 
and he will give his attention also to other fruits. 

Furnace Creek Ranch is in the flat part of Death 
Valley and only a hundred miles distant from Mt. 
Whitney, continental America’s loftiest peak, which 
stands 14,501 feet high; and from the cliffs nearby, 
glistening palms and eternal snows are visible on 
any clear day. In that atmosphere a hundred miles 
is as nothing to the eye. 

The soil on the ranch is a dark, heavy, fertile, 
sandy loam. The holding has been operated for 
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many years as an alfalfa proposition, with forty to 
fifty acres under cultivation. Originally, it was the 
headquarters of the famous twenty-mule teams that 
made possible the past and present achievements of 
the borax industry. Hay was then grown for these 
animals. 

About two hundred tons of alfalfa are now pro- 
duced annually and fed to a herd of high-grade 
beef cattle, supplying meat for the tables at the 


TO SERVE EXPERIMENTAL PURPOSES 

Four acres of seedlings have already been planted and are 
making a splendid and healthy growth. These seedlings 
are three years old 
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A SOURCE OF FUTURE REVENUE 
First Deglet Noor palm on the ranch. This palm is three 


years old and is exceedingly thrifty. Its eleven offshoots 
are worth $220 





mines in the mountains, some miles above, at a camp 
called Ryan. 
to one hundred acres; 


The tillable ground can be increased 
and it is all to be devoted 
to dates. 

Water 


midst of this, the most appalling desolation on the 





and there is an abundance of it in the 


globe—comes from thermal springs on the slope of 
the Funeral Range, and is brought down by pipe 
line. These springs are really the source and entire 
supply of Furnace Creek. Incidentally, the water is 
made to drive a little electric generating plant, an 
interesting sign of advancement in a primitive region 
The water 
is fine and clear, with a uniform temperature of 
seventy-four degrees, Fahrenheit; and the quantity 
is such that at present only the day flow is required 
for irrigation. The remainder runs off into the 
valley sump, two hundred and ninety-three feet be- 
low sea level, although evaporation and the sand 
claim most of it. 

If, as the Arabs have it, “the date likes its head 
in the fire and its feet in the pool,” the palms on 
Furnace Creek Ranch should be the happiest of their 
kind. The very air sizzles and seems almost ablaze, 
the dancing heat waves often resembling flocks of 


that has seemed utterly unconquerable. 


ONE OF THE FAMOUS TWENTY-MULE TEAMS 
Hay was originally grown at Furnace Creek Ranch to feed the mule teams that made possible 
the borax industry 
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blackbirds not far away; and the mountain springs 
would fill many pools. Back of the old screen- 
porch ranch house a pool has been enclosed, a pool 
that is fascinating because of the general drab, arid, 
ghastly outlook in all directions. 

Reflected in this pool are the tall, columnar trunks 
of half a dozen specimens of the California native 
“wild date palm,” Washingtonia filifera, and the 
glossy fronds of a surrounding group of wide-spread- 
ing Phoenix canariensis. The latter is a native of the 
Canary Islands and therefore accustomed to a moist 
sea climate, yet the growth, health and beauty mani- 
fested by this particular specie of palm in this 
exceedingly dry atmosphere so far inland, are quite 
remarkable and have attracted notice. There is 
substantial evidence that palms rejoice here, for some 
of these trees are a quarter of a century old. 

The primary idea at Furnace Creek Ranch is to 
turn out absolutely clean date nursery stock, without 
scale, insects or contamination of any kind, and thus 
help to supply the steadily increasing demand. It 
is believed that the major source of future revenue 
may lie in the sale of offshoots rather than in crop 
production; but the latter will not be curtailed fur- 
ther than is necessary to permit the strength of the 
palms to go to the trunks and foliage and provide 
nourishment so that both parents and offshoots will 
attain a size sufficient to withstand the severe shock 
of removal. 

The whole industry’s progress is dependent upon 
the number of such offshoots that can be taken and 
saved during the period between the fifth and 
fifteenth years. The average palm is good for fifteen 
to thirty offshoots, each of which is worth from 
fifteen dollars to twenty dollars. This estimate refers 
to standard imported stock, 


Its Isolation an Advantage 

Because of its isolated location on the bottom of 
a vast pit, hemmed in by many thousand square 
miles of forbidding desert, this unique ranch is the 
one place peculiarly adapted to the growing of stock 
which is perfectly free from pests of any sort what- 
ever. Provided proper care is exercised, it will be 
impossible for pests to get in, the prospective 
growers declare. Every precaution is taken to ex- 
clude them, even to the extent that plantings are 
accepted only under positive guaranty. 

Four acres of seedlings, propagated three years 
ago, have been set out and are making an excellent 
showing, serving well the experimental purpose for 
which they were intended. Now the imported varie- 











A WELCOME RETR 
Where Death Valley picnics are hel? 


BRUCE DRUMMOND, AN AUTHORITY ON DATES 
For seventeen years in charge of the Government's date 
cultural work in the Coachella Valley, now has charge of 

Furnace Creek Ranch 


ties are being placed. First of these is a Deglet 
Noor, three years old, a handsome, luxuriant speci- 
men with eleven offshoots that bespeak its money- 
bringing capability. It was selected by Dr. Swingl 
and provided by the Government, which is greatly 
interested in this new garden, more than two hundred 
miles, as the crow flies, from those of the Coachella 
Valley, the date center of the United Siates. 

The Death Valley palms will be subjected to in- 
credible heat; but they have already proved that 
heat agrees with them. The mercury climbs to 137 
in the shade at Furnace Creek Ranch, and so much 
higher in the sun that no official record has been 
made. Few men have the hardihood to endure the 
hot season there, but always one or two may be 
found. The terrors of the region during those 
months cannot be exaggerated; but in winter and 
early spring it is a paradise, abloom with wild 
flowers and aflutter with butterflies. 

The new development is based on the belief that 
the date industry holds the gteatest promise in the 
world in California. In that State and in Arizona, 


all the dates this country produces are grown. There 
are 1,200 acres set out and 700 acres in bearing. 
The output last year was 600,000 pounds. 





ne $ we E : co 
EAT FROM TH 





E SOARING MERCURY 
The waters of Furnace Creek are piped into this pool 
just above the ranch 
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BUILDING THE CALIFORNIA MEMORIAL STADIUM 


This huge structure, with @ seating capacity of 78,000, is one of the largest in the country, and it is of particular interest because of the fact that its construction presented some unusual 
engineering problems. Hydraulic machinery was installed and jets of water under heavy pressure washed the earth from the sides to the floor of the canyon 


New Arenas of Sport 


Huge College Football Stadiums of Today Rival in Size and Seating Capacity 
the Ancient Coliseums of the Roman Empire 


HE astonishing growth of popular inter- 
est in collegiate football during recent 
years has been one of the most remark- 
able developments in the history of 





American sport. 

Fifteen or twenty years ago, 10,000 spectators was 
considered a remarkably large crowd to attend a 
football game. There were only a few athletic fields 
in the country capable of accommodating so many, 


‘and only a few contests, those between the chief 


colleges of the land, in which public interest was 
sufficient to fill even the comparatively small grand- 
stands that then existed. 

Again, contrast the relatively mild interest of that 
period with the state of affairs today. Crowds not of 
10,000, but of 50,000, of 60,000, even of 75,000 and 
80,000, gather for important games during the foot- 
ball season: and the fact that the number of specta- 
tors is not larger still is due to the impossibility of 
providing seats for all who desire to attend. 


Amazing Popularity of American Football 


It is easy to understand why American collegiate 
football has won this unprecedented popularity with 
the public. It is, with the possible exception of 
baseball, the most widely known and the most typical 
of our national games. Almost every schoolboy in 
the country has at some time or other played it, and 
is familiar with its fundamentals. It is a game in 
which keen thinking, quick judgment and agility 
count for more than mere physical strength, in 
which the co-operation of teamwork is vastly more 
important than individual “grandstand plays.” Foot- 
ball, moreover, is one of the most thrilling of 
spectacles from the onlookers’ point of view. There 
is a fascination about a well-played game between 
skilful, evenly matched teams that, in the opinion 
of many, cannot be duplicated elsewhere in the 
whole realm of spori. 

The rapid growth of public enthusiasm for the 
game has brought about an interesting situation. Col- 


By Oscar Lewis 








Football and the Classroom 


The rise of inter-college football to its 
present importance has taken place within 
a single generation. The present nation- 
wide interest is due to the growth in size 
of our colleges, the better financial con- 
dition of the students, the introduction of 
inter-college competition, and the enthu- 
siasm of a sport-loving public which pays 
liberally to witness these great contests of 
brain and brawn. 

Are our colleges giving too much atten- 
tion to sport? Do the exactions of the 
training table and the practice field de- 
mand more than their share of the stu- 
dents’ time, thought and energy? Does 
play, carried to the high point of a match 
fought out before a cheering mass of 
70,000 American citizens, unfit the stu- 
dents for work in the unemotional quiet 
of a college classroom? We think not. 
Rather, we believe (and the writer speaks 
as°a former football captain) that the 
total effect is to promote that “sound 
mind in a sound body,” which is the 
supreme goal of a college course. 

Epiror. 




















leges all over the country presently found that their 
grandstands were totally inadequate to accommodate 
the crowds that wished to gain admission to every 
important game. Thousands of disappointed enthu- 
siasts had to be turned away, and the committees 
governing the athletics of the colleges cast about for 
a solution to the difficulty. The one solution lay in 
the construction of larger playing fields. This task 
they presently undertook, and on a very large scale. 

The college grandstand twenty to thirty years ago 
was a comparatively modest affair, both as to its 


size and its construction. Generally speaking, it 
extended down one or both sides of the football 
field, and rarely for its full length. The idea of 
extending the stands across the ends, thereby enclos- 
ing the whole area, as is done today, was not so much 
as thought of—this for the very good reason that, 
in those days, there was no demand for the large 
seating capacity that such an extension of the grand- 
stand would have provided. 


Some Stadiums Seat 80,000 


The almost universal material of construction was 
wood, which was used for posts, sway-bracing, joists 
and the planking for risers and seats. The aliotted 
space per spectator was by no means generous. The 
plank seats were narrow and so was the spacing. 
Hence it required some acrobatic ability to fit one- 
self into the conditions, and avoid overflowing one’s 
neighbor or ramming one’s knees into the back of the 
fellow in front! 

But gradually we have changed all that. Wood 
has made way for steel and concrete; the individual 
spacing is more generous, so that one can sit in 
decent comfort; and the slope of the tiers of seats 
has been so carefully determined that one can be 
seated anywhere in a vast auditorium, containing 
nigh upon 100,000 souls, and be sure of a perfect 
view of the playing field. 

The result of the growing interest in football has 
been the building of huge athletic stadiums, oF 
“bowls,” by dozens of colleges throughout the coun- 
try. Having a size undreamed of a score of years 
ago, they are intended to be permanent settings for 
football games, and frequently for other athletic 
activities of the colleges. Their seating capacities 
range all the way from 40,000 to 80,000. Round 
or oval in shape, their huge tiers of seats are $0 
arranged as to give every one of the vast number 
of spectators an unobstructed view. 

The building of such a stadium is, naturally, 4 
very large undertaking. A million dollars will 
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EXTERIOR VIEW OF STADIUM 
The outside wall, pierced with arches, is reminiscent of 
the Roman Coliseums 


hardly cover the cost of one of these modern foot- 
ball fields. A typical work of this kind, the Cali- 
fornia Memorial Stadium, recently completed on the 
campus of the University of California, will give an 
idea of the magnitude and great cost of such under- 
takings. 

The structure has a seating capacity of 78,000, 
making it one of the largest in the country. The 
building of the immense oval occupied more than a 
year and involved an expenditure of $1,250,000. Its 
construction presented some unusual engineering 
problems, due to the fact that the only site available 
on the campus was in Strawberry Canyon, a com- 
paratively narrow area, walled in on each side by 
steep hills. 

Now the difficulties of building a great structure 
like that proposed on such a site might well have 
seemed to be insuperable. There was no precedent 
to go upon. Hitherto, the large stadiums of this 
character had generally been built up in steel 
and concrete upon fairly level ground. In the case 
of the famous “bowl” at Yale, the vast oval was 
formed by “cut and fill”—the material being dug 
out from the center and banked up upon the sides 
until, at the completion of the job, the lower half 
of the sides was below the original ground level 








LOOKING DOWN UPON THE STADIUM 


This great structure, built at the mouth of a valley, has a seating capacity of 78,000. Structure 
in foreground rests on excavated hillside; further portion carried upon concrete substructure 
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and the upper half was above the original surface. 

In the case of the stadium in California, the engi- 
neers decided to cut away the sides of the canyon 
and deposit the excavated material in the bed of the 
valley where the latter debouched on the open and 
generally level ground. By finishing off the exca- 
vated sides of the valley at the desired slope for the 
tiers of seats, approximately one-half of the great 
amphitheatre would be provided; for the concrete 
seats could be laid upon the firm, undisturbed 
material of the hill itself. This was the method used 
by the Greeks and later by the Romans, in the con- 
struction of their theaters. A natural, curving hollow 
in the hillside was selected, the ground graded to the 
required slope and the marble seats, which may still 
be seen, were erected. 

The Greek theater, however, was but a half-circle 
in plan, whereas this college stadium was to be a 
full oval. How was the other part of the structure 
to be formed? 


Earth Removed by Hydraulic Streams 

To accomplish this, the engineers adapted, with 
modern equipment, the methods used by the placer 
miners of early California days. A dam was thrown 
across Strawberry Creek, hydraulic machinery was 
installed, and jets of water under heavy pressure 
were trained on the hillside. With surprising rapid- 
ity the earth crumbled beneath the assault of the 
streams of water, was washed, dozens of cubic 
yards a minute, down toward the canyon’s floor. 
This earth was, of course, not allowed to go to 
waste. The muddy streams were conveyed to the 
site of the stadium where they were allowed to flow 
into a temporary lake and deposit their soil and 
gravel. Thus, as the hill melted away, the surface 
of the future football field gradually ascended and 
took shape above the floor of the canyon. Within 
a few weeks, 280,000 cubic yards of earth were 
transported by this means, the water draining away 
and leaving a firm foundation for the field. 

All this, however, was merely preliminary work. 
On this base of filled land the stadium itself was 
built. Its huge concrete walls were pierced by arches 
in a manner very similar to that of the Roman 
Coliseum, rising on the western or lower side to a 
height of 65 feet. 

Inside, the completed structure with its acres of 
seats presents the appearance of a huge bowl, its 
sloping sides divided into forty-eight sections, each 
one of which contains seventy-two rows of seats. 
The great oval is carefully planned to insure rapid 
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A SECTION OF THE STADIUM 
Interior view, showing the building of the concrete seats 
upon the embankment 


filling on the day of a game. Twenty-five sub- 
surface entrances give access to the stadium, in addi- 
tion to a like number opening from the runway on 
its eastern side, which is built against the base of 
the hill. With the help of the 300 student ushers 
required during important games, every one of the 
78,000 reserved seats can be filled in less than an 
hour. : 

In the building of modern stadiums the playing 
fields themselves receive, naturally, the utmost care. 
Drainage, turf, atmospheric conditions, the location 
of the sun’s rays in relation to the goal-posts, each 
detail receives the most careful attention. For it is 
on the field that the game is played. Upon this 
carefully prepared surface occur the thrilling con- 
tests, the matching of wit and skill and trained 
strategy, that has given football its hold on the 
American public, and that each season fills to their 
uttermost capacities the huge college stadiums of 
the country. 

In conclusion, it is of interest to note that the 
famous Coliseum, whose majestic ruins are, perhaps, 
the most impressive sight in Rome, is credited by 
some authorities with the same seating capacity of 
78,000 to 80,000 as the modern stadium of the 
University of California. 





WASHING DOWN THE HILLSIDE 


Hydraulic sluicing wes employed to break up the rock and earth and fill in the canyon, thus 
forming the center playing field, which was then leveled and sodded 
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The electrically operated work train on its light track 
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THE DRILL CARRIAGE USED 
The pneumatic drill in its eight-foot by eight-foot heading 


The Six-Mile Moffat Tunnel 


By Means of Special Equipment the Main and Auxiliary Tunnels Are Being Driven 


Side by Side Through the Rockies 





pumgememn |ODERN machinery is doing its full share 






in speeding up the work on the Moffat 


Tunnel which, six miles in length, is to 


ae 


pierce the Rocky Mountains to the west 





* 
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of Denver. 


Immense quantities of rock 
In reality 
there are two tunnels running parallel to one another. 


are to be moved in driving this tunnel. 





THE AUXILIARY TUNNEL 
To facilitate excavation this eight-foot-square tunnel is being 
driven verallel to the sixteen-foot by twenty-four-foot tunnel 


The smaller tunnel, eight feet square, is later to be 
used to convey water from the west side of the 
Rockies to the east side. This pioneer bore is con- 
nected with the railroad tunnel by means of cross- 
cuts at intervals of 1,500 feet. 

A special air-hoist has been devised for switching 
the muck cars. By means of the hoist, muck cars 
are picked up and switched laterally. This operation 
vets rid of all the delays and derailments that might 
otherwise be encountered. The operating cylinder is 


By George F. Paul 


suspended from a little trolley that runs on a steel 
bar. 

In order to save time in moving the drills at the 
headings, special carriages have been devised. A 
channel-bar frame supported on a track has a trolley 
with steel columns on each side; and these are held 
rigidly together by means of horizonta! cross-bars. 
Screw jacks hold the bars against the side walls when 
Within fifteen 


minutes after the time of arrival, breast drilling can 


drilling is being done. less than 


be started. When the drill crew are working in one 
tunnel, the muckers can be at work in the other. 
Then they can shift places. 

An apron, scoop and endless belt conveyor are 
men are 
With 
this equipment they can load a car of fifty cubic 
feet capacity in about two minutes. This means that 
something like fifty tons of material can be handled 
in two hours. The apron and scoop swivel from side 
A 50-horsepower motor drives the scoop 
deep into the muck pile. 


features of the mucking machine. Four 


required to operate one of these machines. 


to side. 


Total Excavation 522,500 Cubic Yards 

Faster progress has been made from the east portal 
than from the west. This difference is due to the 
fact that the crews working on the west section 
encountered much more difficult working conditions. 
Before the work started, geologists predicted that 
solid rock would be encountered at a penetration of 
about 1,500 feet. However, their predictions have 
not come true. The soft rock continues even at a 
depth of 6,000 feet. It has slowed up the work and 
has added greatly to the engineering problems. 

The vastness of the project can be comprehended 
when it is considered that the estimates place the 
522,500 cubic yards. To 
handle this great volume of material, men working 
in eight-hour shifts are on the job day and night. 
Electricity for lighting and other purposes is gen- 
erated at a station on South Boulder Creek. Direct 
current of 250 volts is supplied for driving the 


total rock excavation at 





mucking machines, electric locomotives, blowers, 
et cetera. The air for the compressors is delivered 
to the headings by means of an eight-inch line that 
Then smaller 
piping conveys the compressed air through the cross- 
cuts to the points where it is required. Fresh air 
is a prime essential for the men working at this 


is carried through the water tunnel. 


SWITCHING THE MUCK CARS 
This air-hoist switch avoids delays. The muck cars are hoisted 
from the tracks and moved across on the transverse bar 


altitude. A ventilating plant has been set up at each 
portal capable of delivering close to 25,000 feet of 
free air per minute to the various headings. 

Good working conditions for the men have done 
much to keep up their morale; good meals and good 
wages have done their share too. Having satisfied 
workers means much in a big project of this nature, 
where the work extends over a long period and 
where the ultimate success of the undertaking de- 
pends to a great degree on the loyalty of the men. 
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The Persian Lamb and Our Fur Industry 


How the Crossing of Pure Imported Karakul Sheep with American Breeds of Sheep Will 
Make Possible the Production of Valuable Furs in the United States 


OR the furs of wild animals, used in 
producing my lady’s coat at reasonable 
cost, the end is in plain sight; in fact 
it is already here. It is fortunate that 
furs are no longer a real necessity, for 
they are one of our most rapidly vanishing resources. 
Since the war the demand for furs has broughi a 
good many people easy money and has somewhat 
changed our standards. This has resulted in the 
practical extinction of fur-bearing animals through- 
out large regions where they were formerly com- 
paratively plentiful and where they were not hunted 
and trapped so persistently as to prevent reproduc- 
tion. With this decrease in local production, the 
corners of the world are being searched for furs. 











YOUNG KARAKUL LAMB 
The wool of the young lamb is soft and lustrous, and the curl 
is tight, uniform, and evenly distributed 


What is the answer, then, with respect to furs? 
Just this, that sooner or later we will have to raise 
most of sur fine furs just as we now raise beef 
where once people lived on deer or buffalo meat. 

The recognition of this fact has stimulated a few 
of the far-sighted ones to breed an American flock 
of Karakul sheep from the lambs of which the 
famous Astrachan or Persian lamb fur is produced. 
This fur is now a great favorite; and garments made 
of it are successful competitors with the finest of 
fur coats made from the skins of wild animals. In 
fact these skins are classed by the trade and by the 
wearers as “real fur.” 

The production of this fur in the United States 
seems to be entirely feasible and should certainly 
prove commercially attractive. It is now imported 
mostly from Bokhara, in Central Asia, where there 
are reported to be some 3,000,000 or more Karakul 
sheep, from the three-day old lambs of which the 
fur is obtained. Curly, with a beautiful gloss, it is 
in strong demand for women’s fur garments. Its 
increasing popularity has caused a steady advance 
in the price of these skins. Those of highest quality 
sell in New York for from eight dollars to twelve 
and a half dollars each; and even inferior skins 
bring three dollars apiece. This is no small price, 
especially when it is realized that the average is fifty 
or more skins to make an ordinary sized coat. 

Karakul sheep thrive in the United States. This 
has been well demonstrated. The greatest difficulty 





By Guy E. Mitchell 


in quickly establishing an American industry has 
been in securing importations of a sufficient number 
of pure-bred animals. There are now about 500 
pedigreed sheep listed in the American Fur Sheep 
Registry. It is from these that an American 
Astrachan and Persian lamb fur industry must be 
built up. 

This process would be exceedingly difficult and 
slow if it were not for the promise of cross-breeding. 
In this possibility—the crossing of pure Karakuls 
on American breeds of sheep—lies the future of the 
industry. It is to such experiments that the animal 
specialists of the Department of Agriculture and 
several private breeders are giving their attention. 
The results of some of these crosses are more than 
promising, it is stated by Government specialists; 
they are successes. Additional importations would 
be desirable, but they are practically prohibited by 
the strict quarantine of sheep on account of the 
dreaded foot-and-mouth disease to which sheep are 
subject. We must depend, therefore, on what we 
already have. 


Keynote Must Be Breeding 

Mr. Henry Hoffman, the registrar of the American 
Fur Sheep Registry, who has recently made a trip 
throughout the west and the northwest investigating 
the Karakul situation, says: 

“There is a real future for Karakuls in America; 
but there is a lot of ‘rubbish’ being sold as Karakuls 
which do not produce fur, and this practise tends to 
injure the industry. Owners of questionable sheep 
are clamoring to be admitted to registry, but they 
have got to produce the goods. The American Fur 
Sheep Registry stands ready to register only sheep 
that can show a pedigree back to imported animals 
on all sides which have produced lambs with pelts 
of greater value as fur at the time of birth than the 
lamb at five months would be worth for meat.” 

















CLASSED AS PERSIAN LAMB 


The tight, even curl and fine luster are main factors in 
determining its value 


While these pedigreed Karakuls are, of course, of 
the utmost importance as a foundation, for an 
Astrachan-Persian lamb fur industry, the great 
promise, as stated, lies in the assurance that Ameri- 
can animal breeders will be able to cross these sheep 
with some of our well established American breeds, 
and that we may confidently look ahead a few years 
to seeing an American strain of Karakul that will 
produce lambs furnishing uniform furs of highest 
quality, possibly a much better product thaa the 
average of the furs now imported. 

Immediate production, however, must not be 
expected—not until we have developed large flocks 
of Karakul sheep. The reason that greater progress 
has not been made during the last few years is that 
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IMPORTED KARAKUL RAM 


Note that the wool of the mature sheep is straight, wiry 
and almost white. It is of very little value 


at least some American breeders have apparently 
been working with either too little capital or have 
not appreciated the possibilities of the industry. 
They have been trying to market skins instead of 
devoting themselves exclusively to increasing their 
flocks. The keynote must be breeding rather than 
killing for immediate profit the new-born lambs, 

The furs known as “Persian lambskin,” “Astra- 
chan,” “Moiree,” and “Krimmer” are taken from the 
young Karakul lambs. These lambs are killed when 
from two to five days old, because the curl and 
gloss rapidly deteriorate$ with greater age. The 
skins of prematurely born lambs also have a value 
for fur; but the somewhat current idea that Persian 
lamb fur is derived from lambs removed from the 
ewes before the time of naturai birth is erroneous. 

Valuable as is the fur of the young lamb, soft, 
fine-haired and glossy-black, it appears curious that 
the wool of the mature sheep should be long, 
straight, wiry, and almost white; it is of the least 
value of that of almost any breed of sheep. The 
young lambs must be watched closely, however, like 
a quick-ripening fruit, for they must be killed at 
just the right day, almost hour. A delay of a day 
may loosen the curl of the fur or add to the thick- 
ness of the skin and thus halve the price of the pelt. 

The Karakul is a heavy type of sheep, succeeding 
at a fairly high altitude and in a dry climate. Many 
of our western sheep ranges would, it is stated, 
furnish the exact requirements. 
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Goiter—A Dietary Problem 


amen |HEN one makes the statement that the 
American Nation is goitrous, surprise 
and incredulity result, especially when 
the assertion is made to an American. 
—— Such a statement, however, not only is 
warranted by the facts but is particularly justified 
by the consideration that it may serve to arouse the 
American people to a realization of the true state 
of affairs pertaining to an important phase of public 
health. Certainly America is goitrous, to the extent 
at least thet the majority of Americans are con- 
fronted by a distinct goiter menace. 
Already a keen realization of this danger is being 
as witness the 








experienced by certain communities, 
State of Michigan inaugurating its newly enacted 
law requiring the addition of iodine to all salt sold 
for dietary use, and the City of Rochester, New York, 
dissolving iodine in the city reservoir, to enable— 
to force the people to acquire a more nearly ade- 
quate quantity of an essential element normally 
deficient in the diet. 


Goiter Threatens the Mind 

The aroused state of, the public mind on this 
branch of public welfare has resulted from numer- 
ous medical surveys by federal, state and municipal 
health agencies to determine the incidence of goiter 
among the members of the communities chosen. 

These surveys, for the most part, have concerned 
school children, possibly for reasons of convenience, 
and also because preventive measures are here more 
effective. 

In most instances these surveys reveal an appalling 
state of affairs, showing as they do a large per- 
centage of the school children already victims of 
incipient goiter and threatened with the dire sequence 
of mental and physical sub-normalities toward which 
that condition heads. 

If the entire race had perpetual hay-fever, the 
symptoms would escape notice, being accepted as 
the natural order of things. 
the prevalence of goiter has reached this stage, par- 
ticularly is this true in certain European localities. 


In some communities 





By J. W. Turrentine, Ph.D. 


Similarly, the concomitant mental deficiencies be- 
come merged in the general average, for the stupid 
child gets its share of parental affection and family 
care; and, after all, the chances are that its mental 
shortcomings are appraised by those suffering from 
the same lack of cerebral stimulation resulting from 
the same cause. 

Goiter surveys now taken in many states from the 
Appalachians to the Pacific Ocean show incidences 
of as high as 75 percent in groups of schoolgirls of 
about 18 years of age and as high as 50 percent of 
Incidence being greater 


entire school populations. 


HARVESTING KELP FROM THE SEA 
Kelp is astonishingly rich in the kind of iodine which the 
body can assimilate as a goiter preventive 


among girls than among boys, and particularly high 
among girls of adolescent age, the results vary with 
the bases on which surveys are made. It may be 
accepted, however, as a conservative estimate that 
50 percent of the adolescent girls of the northern 
half of the United States, have incipient goiter. 

The cause of goiter is iodine deficiency. This 
fact is now established beyond a peradventure. Its 
cause is the absence and its prevention the presence 
of assimilable iodine in the diet. Goiter is generally 
taken te mean specifically an enlargement of the 
neck caused by the swelling of the thyroid glands 
there situated. It is, in fact, far more than that. 
It is a condition brought on by abnormally fune- 
tioning thyroid glands, and manifests itself in @ 
great many ways. 


What These Glands Do 


The substances secreted by the thyroid gland 
govern the growth of all cells. They promote met- 
abolism and tend to prevent obesity. They act as 
a profound katabolic stimulant, facilitating the 
breaking down of exhausted cells and governing the 
elimination of the waste products of their disin- 
tegration. They exercise a protective antitoxic and 
immunizing action, defending the body not only 
against the toxic products of its own metabolism, 
but against invasion by disease-producing micro- 
organisms and injury by their products. They are 
a potent aid in the recovery from disease. They are 
specifically associated in the exercise of their fune- 
tions with the generative organs. 

Is anything more needed to show the fundamental 
importance of maintaining the thyroid gland in @ 
condition in which it can supply the body’s full 
requirement of normal secretions? 

Important among the substances present in these 
secretions is thyroxin, a complex organic compound 
containing iodine, for the manufacture of which the 
thyroid gland utilizes the iodine taken into the body 
as a natural constituent of food materials. 

When the supplies of iodine are inadequate, the 
secretions are inadequate and the demands of the 
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various body functions go unanswered. As if in 
realization of its shortcomings, the gland undergoes 
compensatory hyperplasia, that is, it seems to feel 
that if it were larger it would be more efficient. It 
therefore grows in size and the swollen neck thus 
becomes the outward manifestation. When iodine is 
supplied, however, in a form assimilable by the 
sland, the situation is relieved, the secretions again 
become satisfactory, the demands become less insis- 
tent and the gland returns to its normal size. 

But when this period of deficiency is prolonged, 
especially during the time when these secretions are 
needed for structural, sexual and mental develop- 
ment, as in youth and especially in adolescence, the 
results are irreparable, for without them the child is 
unable to metamorphose into the perfect adult. 


Many Localities Lack Iodine 

The sea is the world’s great iodine reservoir. 
lodine compounds for the most part being readily 
soluble, they have been leached from the rocks and 
soils of the earth’s surface and carried into the sea. 
The rocks formed on the ocean’s bottom and lifted 
up to become dry land carried small quantities of 
iodine dissolved in the sea brine with which they 
were originally saturated, but the rains of the suc- 
ceeding ages have leached them out and deposited 
them again in the sea. The process, fortunately, is 
still going on, for in rivers and subterranean waters 
iodine is still to be found, but in quantities that are 
little more than traces. What has been leached from 
the soils of regions lying at higher altitudes, has 
been carried down, over and through the soils lying 
at the lower levels, leaving the soils at higher levels, 
more thoroughly leached than the lower. 

Analyses of the potable waters of the country 
show less and less iodine as the tops of drainage 
areas are approached, and, conversely, more and 
more as, following the direction of drainage, the sea 
is approached. Precisely the same is found to be 
the case with respect to goiter incidence, but in the 
reverse ratio. Goiter incidence increases as the tops 
of drainage areas are approached and as the iodine 
content of the drinking water decreases. But the 
iodine content of all soil water is so low that, it is 
obvious that the individual must obtain his iodine 
from food materials or artificial products and not 
from drinking water. 

Soil water enters plants through their roots and 
evaporates from their leaves, leaving behind in the 
tissues of the plant any iodine which it carried. 
Thus, plants are found to contain small amounts of 
iodine, the amount being determined by the iodine 
in the waters of the sail in which they grow. Food 
products grown in inland regions of iodine scarcity 









Courtesy ‘*The Wisconsin Medical Journal’’ ; , 
CALLOID GOITER WITH MULTIPLE ADENOMAS 

Age seventeen. The asymetric appearance of the enlarge- 

ment demonstrates the presence of three groups of adenomas 
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WHEREVER IODINE IS DEFICIENT THERE IS GOITER 


In one of these three goitrous areas—Michigan—the law 
requires that iodine be added to table salt 


are much lower in iodine content than those grown 
on the coastal plains. There is, accordingly, a cor- 
relation between the iodine content of the foods 
grown in a given region and goiter incidence. To 
illustrate: in the wheat from inland regions there is 
to be found one milligram of iodine per ton; in 
dried apples, two milligrams; in oats (including the 
husks), 10 milligrams, and in spinach and string- 
beans, both dehydrated, 18 and 29 milligrams, re- 
spectively. The growing child, it is authoritatively 
estimated, should have a daily supply of 0.1 milli- 
gram of iodine. To acquire its rightful share of 
iodine from such a diet, the child would have to eat 
daily, 200 pounds of wheat, or 100 pounds of dried 
apples, or 20 pounds of oats or 11 pounds of dry 
spinach, or seven pounds of dry string beans. 
Animal products, with the exception of rich milk 
and butter, are no better, for the animal must rely 
for its iodine on the same inadequate sources as the 
human being; the same holds true for fresh-water 


fish. 
Three Million Times as Rich as Wheat 


Sea foods, on the other hand, are the only mate- 
rials in general dietary use that contain anywhere 
near adequate quantities of this essential element, 
but, unfortunately, because of the high costs of 
preservation and transportation, they are unavailable 
for the vast majority of the population. Sea fish, 
such as blue-fish, contain 260 milligrams of iodine 
per ton, as contrasted with wheat containing one 
milligram, while oysters contain 1,160 milligrams 
per ton. The child fortunate enough to have pro- 
vided for it a diet containing these delicacies would 
be able to acquire its essential tenth of a milligram 
if it ate one pound of blue-fish per day or one-fifth 
of a pound of oysters. 

In the category of food materials, embracing land 
vegetables and meat products from both land and 
sea, no mention is made of sea vegetables, and here 
it happens is to be found iodine in truly phenomenal 
concentrations. Sea vegetables, by which we mean 
the marine algae, among Americans are practically 
unknown as articles of diet, although among the 
Japanese they are quite generally eaten. 

The iodine content of marine algae, as compared 
with land plants, is astonishing. To illustrate: As 
compared with one milligram per ton in wheat, 10 
milligrams in oats (including the husks), 18 milli- 
grams in dehydrated spinach, 260 in blue-fish and 
1,160 in oysters, one well-known species of marine 
alga contains 3,000,000 milligrams per ton! Thus 
the smallest “pinch”—to use a culinary term—of 
pulverized sea alga of the right sort contains more 
iodine than all the rest of the dinner and pantry 
supplies combined, and, being natural vegetable 
iodine, its use represents the immediate and complete 
solution of the iodine deficiency problem. 

Sea vegetables, as they are harvested from. the 
marine farm, have an odor and taste which are not 
stimulating to the appetite. They readily ferment 
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and turn sour. When dried they are salty to the taste. 

To render them available for general dietary use, 
sea algae, by methods now completely developed, 
may be processed to yield a flour, in appearance 
resembling graham flour, which can be added to the 
ordinary articles of diet in any way that is con- 
venient. Since such small quantities are sufficient, 
its presence need not be detected. It may appear 
on the table as an invisible part of the dishes pre- 
pared in the kitchen, or it may come frem the 
grocers as an ingredient of cereals or bakers’ prod- 
ucts, as bread for the family or as cakes for the 
child’s lunch box. By its use the inadequate and 
debilitating wheat of the plateau regions may be 
given the vitalizing properties of the products of 
the sea. 

The iodine-rich extract of these algae, prepared in 
tablet form, is now successfully employed by phy- 
sicians and hospitals as a therapeutic agent for the 
treatment of goiter. Its great efficacy as a curative 
agent, even in advanced stages of that disease, is 
remarkable, 


Thyroxin Potent in Life Processes 

There is abundant evidence that the iodine of sea 
plants is comparable in nature to that of land plants. 
This conclusion, however, does not go far enough, 
for there is reason to believe that this iodine may 
be potent in its influence on the thyroid by. virtue 
of the fact that it is a constituent of a definite 
chemical compound of peculiarly thyreotropic prop- 
erties. In the complex compound, thyroxin, ex- 
tracted from the substance of the thyroid gland, we 
have an example of an iodine-containing molecule 
that is very profound in its control of many life 
processes. 

If there be present in these algae an iodine com- 
pound comparable to thyroxin in any important 
characteristic, it should be isolated in the pure state, 
its structure and properties determined and its syn- 
thesis attempted. 

Marine algae are abundant and, being self-per- 
petuating, are inexhaustible. They may be harvested 
by sea-going reapers by the thousands of tons. Prop- 
erly preserved and distributed they are capable of 
proving a boon to humanity. Their importance a: 
an industrial raw material source for chemical 
iodine, potash, table salt, decolorizing carbons, 
plastics, sizing, stiffening and water proofing mate- 
rials, acetone, oils and organic solvents, has been 
disclosed in recent researches. There is no use to 
which they can be applied, however, that compares 
in importance with their use as a source of vegetable 
iodine for human consumption. By their judicious 


use goiter among civilized races may be eradicated. 





ie PSE OUR ea ee 
Courtesy ‘’The Wisconsin Medical Journal"’ 
THE SAME CONDITION IN A GIRL OF EIGHT 
While iodine is not harmful, it is ineffective once such 
adenomas (gland tumors) as these have developed 











HOW THE NAVY 


Lert: Pigeons require expert medical attention to keep them in the best physical condition. 
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CARES FOR AND USES ITS PIGEONS 


If a pigeon contracts a disease, it is isolated in this hospital or “sick bay” until pronounced 
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cured. Ricut: Homing pigeons are carried in a four-bird box divided into compartments. If a plane is disabled or forced down away from its base a pigeon is dispatched to report the 
trouble. Insert: This typical Navy Homing Pigeon, besides winning races has demonstrated its utility for carrying messages 


Interest Revived in Racing Pigeons 


HE sport of pigeon racing is fast spread- 
ing over the country under the foster- 
ing guidance of journals specializing in 
pigeon breeding. Associations are hold- 








ing state and sectional meets at which 
attractive purses are offered to those who bring out 
the fastest birds. In this way we are discovering 
the strains which are best for breeding purposes. 
Pigeon racing is also very popular in Belgium, 
France and England. In olden times the pigeon 
was considered sacred in many oriental countries, 
and is yet so considered in a few localities. The 
Greeks used them to carry war messages, as did 
Brutus, the Roman officer. 

The earliest record of their use in war dates back 
to 1574, when the Spanish were besieging Leyden. 
The Dutch were about to surrender, when a pigeon 
arrived with a message stating that help was coming! 
The besieged thereupon made a desperate effort and 
were able to hold out until reinforcements arrived. 
The French used them during the siege of Paris in 
1870. During the early Indian Wars of America 
pigeons carrying messages were sent through lines 
held by the Red Men. 

The racing and homing, pigeons are quite different 
from the carrier pigeon. The first is beautifully 











Courtesy of V. J. Ponrefeather 
CLASSED AS A GRIZZLE 
“Ziggie,” above, is the Wisconsin champion. His progeny is 
now in California, Japan, Canada and many other places 








formed, slender, graceful and bred to fly as swiftly 
as a locomotive, one having made a record flight of 
a mile and eighty-seven feet in one minute. These 
are not loft-free birds—that is, they cannot leave and 
return to the loft at will. The “homer” is quite 
another pigeon, beefy and large, bred for the table, 
while the carrier is an awkward, large bird with a 
peculiar wart-like growth on the nose and around 
the eyes. The last-named is bred for exhibition 
purposes, although it too has home-loving instincts 
and will fly long distances. The racer, as well as 
all of the fancy pigeons, is descended from the Wild 
Rock pigeon of Europe, of which the Antwerp and 
Liege types were the pioneers. 


Some of the fastest racing homers are in the naval 
loft at Anacostia, D. C. 
messages, the racers are used in the Air Service 
because they will fly higher than other types of birds. 

Several methods are employed in sending mes- 


In addition to carrying 





INTERIOR OF PIGEON LOFT 


Like well-trained sailors these birds of the Anacostia loft 
stand as placed. A bathing fountain is part of the equipment 


sages. One is to attach a letter to the tai! feathers 
of the bird. Another and much better way is to set 
the message up in large type, photograph it down 
and place the message in a tiny capsule which is 
attached to the body of the pigeon. When the bird 
reaches its destination, the capsule is opened and the 
message is magnified by photography. 

The racing pigeon is also used for the purpose 
of taking photographs. Neubronner, of Germany, 
invented a tiny camera which is used for this pur- 
pose. It takes about two dozen views and is less 
than two inches square, being made partly of alumi- 
num with a weight of two and a half ounces. It 
has two lenses, working in two tiny cameras, one 
turned forward and the other backward. It works 
from every direction and is attached to the pigeon 
A‘tiny tubber ball operates 
a small lever which is attached to the shutter. Air 
passing through the ball causes the lever to relax 
its hold on the shutter, and in this way the photo- 
graph is taken. With this camera attached to its 
body, the pigeon, circling over the surrounding 
country, takes numerous pictures. 


by bands and straps. 


Thus, pigeon breeding and racing combine both 


‘sport and service and are therefore sure to become 


well patronized throughout the country. 





Courtesy of J. E. Reynolcs 
A SPECIE NOW EXTINCT 
This passenger pigeon once was seen by the million in this 
country. Next to the frigate bird it was the fastest flyer 
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THIS MAGNIFICENT TREE IS NOT A MYTH 


It is a saman tree, growing on the island of Trinidad, British West Indies. It is credited 
with water-transpiring powers, and goes popularly under the name of Peruvian Rain-Tree 
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THE MARVELOUS RAIN-TREE OF THE ISLAND OF FERRO 


This old print, which appeared in E. T. Charton’s “Voyageurs Anciens et Moderns,” shows 
the tree in the full vigor of its activities. Note the natives collecting the water in jars 


The Mythological Rain-Tree 


Fifteenth-Century Travelers Told Tales of a Marvelous Rain-producing Tree 





HE rain-tree story, like the story of the 
sea-serpent, is ever with us. It will not 
down. According to the accounts, the 
rain-tree is a marvelous tree found in 
certain islands of the North Atlantic, 

in Peru, and in other parts of tropical South 

America, which sheds water copiously from its 

leaves—so copiously, in fact, that the ground beneath 

the tree is converted into a veritable bog from which 
brooklets run in every direction to water the thirsty 
neighboring territory! And not only can the tree 
produce its own rainstorm beneath its branches but, 
singularly enough, it can do so with much greater 
vigor and benefit in dry weather, when brooks are 
at their lowest and water scarcest! Serious reports 














have again and again advocated the culture of such 
trees in arid regions. Single trees have been esti- 
mated to produce as much as nine gallons of water 


per day. 


How the Story Started 

How such a realistically detailed conception could 
have arisen is difficult to say. For, of course, the 
whole thing is a myth. There is no such tree as 
the rain-tree. And yet there are indications in the 
stories of early travelers and in the studies of 
modern naturalists which suggest the origin of the 
rain-tree legend. 

Not until about the middle of the Fifteenth Cen- 
tury do we find the rain-tree definitely located. 
Accounts of voyagers at about that period locate it 
on the island of Ferro, near Madeira. This island 
is a high, rocky mass which rises from the water’s 
edge, in some places as high as 5,000 feet. The 
whole island, says one account, depended for its 
moisture upon the rain shed from the branches of 
a single tree! No springs could be found upon the 
island, and no rain from the clouds was ever known 
to fall there. In 1863, the story was still in full 
enjoyment of general credence, and was incorporated 
in E. T. Charton’s fascinating Voyageurs Anciens et 
Moderns, published in Paris in that year. 

Next, the story was attached to a certain tree in 
tropical South America, the well-known saman tree. 
The saman tree is not a myth. It is a huge and 
beautiful tree, rooting deeply, and sending up a 


By Dr. Leon Augustus Hausman 


Professor of Zoology, Rutgers University 


stout trunk bearing a crown of leaves that is truly 
a marvel. In some saman trees this crown stretches 
out so as to cover more than half an acre of ground. 
But, as if this were not enough to distinguish and 
ennoble the tree, legend must accredit it with the 
miraculous power of rain-producing. 

Because it was found abundantly in Peru, the 
saman tree goes under the name of the Peruvian 
Rain-Tree. It is also called the giant Thibet tree, 
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WHERE THE “RAIN-TREES” GROW 


The Peruvian Rain-Tree, or saman, is found all over tropical 
America, and on the nearby islands 


South American acacia, zamang, and genisaro. Bot- 
anists know it under the name of Pithecolobium 
saman, the generic name meaning monkey ear, and 
referring to the shape of the large curved pods. We 
know much concerning the saman tree, for here we 
are dealing with a real tree, and not—as was the 
case with the Ferro rain-tree—with a mythical vege- 
table. Yet we know nothing (except by hearsay) 
of its wonderful water-transpiring powers. And 
these powers would be quite the reverse of what we 
should expect a normal vegetable to exhibit. It is 
true, of course, that leaves of trees and plants in 
general do transpire some moisture, frequently—in 


some forms—enough so that globules of water roll 
down from the leaves. But this never happens in 
dry weather or in a dry territory, and never enough 
to produce anything like a shower. 

With regard to the story of the Ferro rain-tree it 
seems reasonable to suppose that sailors had noticed 
that there were no springs on the island, and further- 
more that the trees on the uplands were dripping 
with moisture. This latter phenomenon can be seen 
by anyone today. The explanation is that while no 
rain falls on the island, yet the uplands are fre- 
quently buried in dense fogs, which condense their 
moisture on all they bathe, particularly on the leaves 
of the trees. Thus, and not otherwise, is the island 
supplied with water. This seems but an unsubstan- 
tial basis for such a tale as that of the rain-iree; 
but it seems the only one we can find. 


A Celebrated Botanist Explains 

Now, with regard to the rain-giving qualities of 
the saman tree. First, let us note that no one has 
seen a shower of rain going on under the branches 
of this tree—at least no one who reported it after- 
wards. And now, for a record of an observer about 
whose powers of observation and recording there 
can be little question, the celebrated English botanist 
and traveler, Dr. Spruce. He says, writing of his 
experience in September, 1855; in Moyabamba, 
Northern Peru: 

“I had gone out one morning at daybreak with 
two assistants into the adjacent wooded hills, to 
botanize. A little after seven o’clock we came under 
a lowish spreading tree (the saman tree) from which, 
with a perfectly clear sky, a smart rain was falling. 
A glance upward showed me a multitude of cicadas 
(we term them popularly, locusts) sucking the juices 
of the tender young branches and leaves, and squirt- 
ing forth slender streams of limpid fluid. 

“Those who have noted the copious discharges of 
fluid from the aphids which sometimes infest our 
city shade trees will have no difficulty in conceiving 
of this phenomenon. It seems very probable that 
this phenomenon, seen by those who allowed it to 
lose nothing in the recounting of it, accounts for 
the stories of the rain storms which descend from 
the leaves of the saman tree.” 
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A NEW MASK FOR PACE MAKERS Wide Werld . . , Posie @ Atunte 
Leon Lauthier, motor-cycle pace maker, while set- TESTING A GIRDER OF THE SHENANDOAH HOW X RAYS ARE BRIgGET TO 
ting the pace to Brunier in his new bicycle speed A scientist at the U. S. Bureau of Standards subjecting the girder to a slowly increasing Patients who cannot be removed to @ hospitigre X-rayed 
record. wore this sk A tube, opening behind, compressive stress. The deformations of its various members are read on five dials. This the car reaches the tube via flexible wires, tne wire is 
enabled the pace maker to coach the cyclist testing machine can exert a force of hundreds of tons—or crack an egg! The car contains a dark room jerleveloping t 
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CARTHAGINIAN INFANT SKELETON FINDING “THIST WOR 

On the Algerian site of ancient Carthage, destroyed by Rome, Count de Prorok’s expedition has been finding many evidences Scientists of the Smithsonian Institution, at Washington, D. C, mempually rece 
of a vanished civilization. Here is a baby’s skeleton found in an urn dug up at the Temple of Tanic, a Punic goddess an extinct reptile found by Prof. Charles W. Gilmonm@e west. 
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Keystone View Co. 
LIQUID LENS LAMP A NEW YORK SHERLOCK HOLMES 
The lamp, having a concave or dented end (note lamp held in man’s hand), is immersed in a container filled with liquid. Edward J. Kelley, Jr., in charge of the laboratory of the 
The concavity forms a condensing lens and throws a beam of light without the usual heat. It will be used for projecting Bureau of Criminal Science, which will analyze crim 
moving pictures and for other purposes suspects for the New York Police Department 
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Camera Shots of Scientific Happenings 


reed: | Wide World 
_ Pacific & Atlantic wos ; LIGHT WITHOUT SHADOWS 
' ARE BRgGET TO THE HOME CAN YOU “BEND” A BRICK WALL? Surgical and other work is hampered by shadows. 
0 @ hospitdgre X-rayed at home. Power generated in An instrument, by means of which the minute deflexion of a 40-inch brick wall may be A lamp with a cylindrical prism sends its rays te 
ble wires. tne wire is for a telephone to the bedside. measured when you press it with your hand, has been perfected by the U. S. Bureau of the silvered reflectors. They focus on the work 
k room jaleveloping the film immediately Standards. The scientist is observing the tiny movements through an eyepiece from many angles. Hence, no shadows 


Pacific & Atlantic mma: 
ST WORLD” ONE ACRE EQUALS THREE ACRES 
ually reconstructing the fossil skeleton of an eighty-foot dinosaur, At Daytona Beach, Florida, strawberries are being grown on the vertical plan, from the sides of stacked-up crates. This saves 
e west. The dinosaurs had more brawn than brain. space, keeps the berries free from grit and gives the winter crop more sunshine. Growers say this plan has made good 


. a 
Keystone View Co. 


Pacifie & Atlantic : . 
FORGERY OF FINGERPRINTS CLAIMED POSSIBLE SHIP BURNS NO COAL 
Milton Carlson, fingerprint expert, is shown here with a Driven solely by Diesel engines that consume low-grade oil, the new Swedish liner Gripsholm recently made her maiden 


knife bearing atleged forged fingerprints of a man who has trip to New York. She is 575 feet long, displaces 23,500 tons and carriers 1617 passengers. Her speed averages 20.4 miles 
en dead six years. The knife is of recent manufacture per hour. The funnels are dummies 





Thermometer for the Pocket 
—— thermometer holder illustrated fits 
vest pocket like a foun- 
tain pen. Instead of shaking the mercury 
in the thermometer down by hand (that is, 


neaily inte the 


instead of giving it several hard shakes) 
you simply pull on the two little rods shown. 
These are provided with threads like an 
automatic screw-driver, and spin the ther- 
mometer case around the shaft, shaking the 
mercury down to the bottom by centrifugal 
force. By pushing on the rods, they are 
closed up, and can then be closed along the 
side of the thermometer case. 


You Cannot Spill This Blueing 
] LUEING on a paper tape, as shown in 
the above -illustration, will not spill. 


Neither will it freeze in the laundry some 





Blueing by tape 


cold winter night and best of all there is no 
waste. The printing on the strip of tape 
shows just how much to use for a gallon of 
water. 
A Safety Wringer 

inventor from Springfield, Massachu- 
+ setts, has devised a very ingenious 
safety feed and automatic stop for wringers. 
Wringers are prolific cause of accident, par- 


ticularly where driven by power. Electri- 





Radiator cap is secured from inside 
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Novel Devices for the Shop and the Home 


A Department Devoted to Recently Invented Mechanical and Household Appliances 


Conducted by Albert A. Hopkins 






Taking the thermometer out of the whirling case 


cally operated wringers are now coming into 
quite general use. They are much used in 
combination with electric washing machines. 
It has been estimated that washing machines 
are now being fabricated by two hundred 
and thirty manufacturing concerns. 

One of the illustrations shows an operator 
feeding clothes into the mechanism which 
carries them to the wringer rolls. The other 
illustration shows the operation of the safety 
device. If the operator's hand becomes 
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Shaking down the mercury by centrifugal force 


tangled with the clothes which have been 
drawn into the wringer, the top roller and 
frame (being pivoted at the inner edge of the 
lower frame), will cause it to rise and push 
a horizontal, hinge-like, push rod that will in 
turn press a button on the automatic switch, 
thereby shutting off the motor before the 
operator’s hand reaches the wringer rollers 
where the damage is done. 

The device can easily be taken off one 
side of the wringer and shifted to the other 





* 


Detail of the wringer stop, showing safety switch 


a 





If the hand is caught, the wringer stops automatically 


side if wanted. Rubber screws keep the 
clothes from sticking to and winding around 
the wringer rollers. 


Cleaning Carpets on Concrete 

HE plant for the Hoboken District of 

the Pullman Company has a new con- 
crete carpet platform, or rack, that is 
equipped with compressed air and vacuum 
through a syphon jet. This feature—the 
last word in cleaning—completes the carpet 
cleaning installation in the new yard. With 
this equipment the conditioning of cars can 
be carried on expeditiously and in a cleanly 
and satisfactory manner. The extremely 
cleanly condition of our parlor and sleep- 
ing cars is not attained without great labor 
and the most ingenious contrivances are 
used in the car itself to ensure sanitation. 





Cleaning the Pullman carpets 


Novel Radiator Cap and Alarm 
HIS radiator cap illustrated is novel in 
three ways. First, it has a good appear- 

ance. Second, it is burglar proof. It is 
attached with a special wrench from the 
inside and cannot be taken off the car from 
the outside. Third, it has a novel whistle 
which is attached to the overflow pipe on 
the radiator. When the water and the motor 
get warm, this whistle will blow and warn 
of the danger and trouble ahead. 





Whistles when everything gets warm 
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This little kitchen is entirely in the 
open air, thus doing away with odors 


Putting the Kitchenette Out the 
Window 

T is said that more than twenty million 

women in America swelter over cook 
stoves three times daily. That this is un- 
necessary torture is the claim of the inven- 
tors of a new type of stove, called the “save 
a room cookitchen.” It is said that this 
stove actually saves a room, because it is 
built in a window or in a wall. The fumes 





Combined torch, soldering and 
branding iron 


from cooking pass outside. The invention 
is a sanitary and labor-saying one and offers 
maximum convenience and comfort to the 
It saves steps and the dread of 
hot days over a stove. The little kitchen 
is wired and lighted. It is made of metal 
and the panel over the doors inside the room 
is embossed to harmonize with interior fur- 
nishings. One type, a portable window 
kitchen, is especially built for light-house- 
keeping apartments and for homes where 
gas, vapor, or electric plates are used. To 
install it, it is only necessary to raise the 
window, pass the kitchen through and screw 
it to the side casings. By closing the doors 
of this kitchen, the room can be kept cool 
during hot days. 


house wile. 


Blowtorch and Branding Iron 
Combined 

N interesting blowtorch and branding 
<Liron is illustrated on this page. It is 
used to brand trademarks and to brand the 
name of the owner on tools in construction 
work. The brands are all interchangeable 
and fit on the end of the gasoline torch as 
shown. A single burner torch burns from 
one and one-half to four hours without re- 
filling. 





Saving the old blades 
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Protecting baby’s milk with rubber buffers 


Baby Bottle Protector 


HIS baby-bottle protector is made of 

light weight aluminum in two fitted sec- 
tions. It completely encases the bottle with 
several buffer strips of pure live rubber in- 
side, to protect the bottle from jars and 
knocks when accidentally dropped upon the 
floor or any hard surface. The two sections 
are held together by two spiral coil springs 
easily slipped on or taken off. Breakage of 
the bottle is thus prevented, protecting the 


baby from broken glass. Since the bottle, 
thus protected, cannot be broken nor the 
nipple separated from the bottle, the device 
insures against loss of milk at inconvenient 
and embarrassing moments. It precludes the 
soiling of bedding, carriage covers, clothing 
and prevents the seiling of rugs, furniture 
or other things about the house. It helps 
maintain the heat of the baby’s food for 
sometime, thereby making it ideal for travel- 
ing. It is sanitary and easily cleaned. 








Doing away with carbon paper by substituting a ribbon 





The outside kitchen exposed 


Preventing Floods When the 
Hydrant Breaks 

6 inn hydrant shown in our illustration is 

so constructed that it will not flood the 
street or damage property if, by accident, the 
standpipe is broken off or cracked. No 
water can enter the standpipe until the 
hydrant is operated by turning the main 
spindle. 


Tongs With a Novel Twist 


HE peculiar motion of the pair of tongs 

shown on this page is most fascinating 
and must be seen to be appreciated. They 
pick up anything and are especially useful 
where there is an open fire. They save the 
hands in many ways. 





A Government Employe Saves 
Carbon Paper 
4 Government was grateful to the ex- 
tent of hundred dollars to A 
Eugene Melton, who invented a device for 
a typewriter which eliminates the 
for carbon paper. 
takes the place of the carbon. The 
shows how the ribbon runs between three 
sheets of paper. 


three 


nec essity 
In his invention, a ribbon 
pic ture 


Razor Blade Siroppers 
] ERE are two razor 

which have special 
Old blades which can be put into goed eut 
ting condition with but little effort should 
be saved. 

With these  stroppers, leather 
straps are used. A special guard prevents 
the edge of the blade from being rounded 
by careless stropping at the wrong angle 
When through shaving, replace the blade in 
the stropper, dry it quickly on your clothing 
and leave it there until the next shave, with 
out danger of cutting the towels. 


blade 
points of 


stroppers 


merit 


ordinary 





Another stropper for safety razor 
lades 
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Golf grip in the left hand 


A Positive Grip for the Golf Club 
VY ARIOUS devices have recently been in- 


troduced for enlarging the end of the 


shaft of a golf club in order to overcome 
the pull of centrifugal force. They usually 
taper away from the hand and the increase 
of size is the same al! around the shaft. 
This meane that the resistance and brace 
gains: the centrifugal drag is not sudden and 
positive enough, and worse still, that the 
swell of the big end comes onto the bulge 
of the must le on the little finger side of the 
left hand, which throws the shaft out of the 





A new type of children’s vehicle 
natural alinement it has with the normal 
finger grip. Needless to say, in a game that 
calls for such mechanical accuracy as golf 
does, one cannot afford to handicap oneself 
Many of the great golfers 
thoroughly approve of the principle em- 
bodied in this invention. The illustrations 
show the position of the grip on the shaft. 


in this manner 


Seales for Determining “Heft” or 
Balance in Handles 

N the clever scale designed by Mr. P. A. 

Vaile, the well-known writer on golf and 





Expanding the collapsible cart 
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Finding out the leverage weight of ball bats 


tennis, each implement of sport is gripped 
in a special holder and the end of the holder 
is inserted beneath a hook attached to the 
base of the scale. The other end of the 
holder, representing an arbitrarily fixed ful- 
crum, rests in a hook attached to the scale 
beam. By this means it is ‘possible to de- 





Cc 


of the club which has heretofore been 
vaguely referred to as the “balance,” the 
“hang” or the “heft” of the club. If it be 
desired to duplicate a club the constant of 
which was known, it is a simple matter to 
check the replacement club in this scale and 
then either load or trim as required. 





Doing away with “feel” and “heft” by scales 


termine with accuracy what we will call the 
“constant” of the clubs, indicated by the 
setting of the poise on the beam. Our 
“constant” of the club is therefore a product 
of weight multiplied by inches. Let us 
therefore choose the measure of weight as 
the pound and the measure of distance as 
the inch. It is then easily within the scale- 
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A New Form of Joy Ride for 
the Children 
NEW type of children’s vehicle has been 
4 developed from what is known as the 
“kick-sledge,” a means of travel well-known 
in Scandinavia. This was merely a chair on 
long runners. A Swedish enginer has trans- 
formed this idea into a toy for children. A 


Ascertaining the true leverage weight of a racquet 


maker’s art to graduate the beam of the 
scale so that the “constant” will be inch- 
pounds, which is a term defined in all text 
books on physics or engineering. Now we 
know something definite about that quality 





“Pom” tongs for use in cooking have coarse 


child standing with a foot on one of the 
foot rests in the rear and grasping the wide 
handles in the front gives a long shove with 
the free foot and thus starts the vehicle 
moving. 





and fine teeth 
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Grip at top of the swing 


A German Cart That Folds Up 

NE of our German correspondents sends 

us a couple of pictures of a collapsible 
cart which folds up into very small compass. 
The left-hand illustration shows the folding 
mechanism of the bottom of the cart. First 
the wooden bottom is folded against the 
sides, then the framework is folded up. The 
folded cart is shown in the illustration at 
the bottom of this column. 


A Novel Form of Household 
Tongs 
ays - time ago a lady brought into 
4 our office an extremely clever pair of 
tongs with alternating sharp and dull 





ie 


A toy inspired by the kick-sledge 


teeth. With this pair of tongs an effective 
gripping action may be had without danger 
of the short teeth projecting through the 
article with which the device is engaged. 
The new tongs are very useful in the kitchen. 
We illustrate the tongs upright with an 
enlarged view of the teeth. In the fore 
ground is a large pair of brass lazy-tongs and 
lying on it is a pair of silver sugar tongs, 
both dating from the early part of the nine- 
teenth century. This group shows most ad- 
mirably the progress of invention, from the 
purely decorative sugar tongs to the very 
useful tongs with the alternate teeth. 





How the cart is folded 
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A Small Reflecting Telescope 

To those who feel that the construction 
of the telescopes described in the February 
and March issues of the Scientific Ameri- 
can, and in the book, “Amateur Telescope 
Making,” (Scientific American Publishing 
Company, New York) is beyond their skill 
or patience, a small, simplified instrument 
having a spheroidal mirror four inches in 
diameter is described by John M. Pierce, of 
the “Telescope Makers of Springfield.” It 
may, moreover, prove to be a stepping stone 
to the construction of a larger instrument. 

The speculum or concave mirror was made 
from a piece of automobile wind shield one- 
quarter of an inch thick. This was ground 
and polished to a focal length of 24 inches, 
following substantially the directions given 
in the February, 1926, issue of the Scientific 
American, except that no attempt was made 
to parabolize its surface. The latter simpli- 
fies the glass work, and while a spheroidal 
curve is only an approximation to the para- 
boloidal curve, which is perfect, it was found 
on trial to give satisfactory results. The 
rings of Saturn and the bands and satellites 
of Jupiter appeared beautifully clear and 
distinct. It aiso proved to be a powerful 
terrestrial telescope. If any improvement 
were to be suggested it might be the use of 
a thicker disk of polished, commercial plate 
glass, since assurance cannot be given that a 
thinner one will retain its figure and will not 
warp out of shape. 

The speculum is held on a_ hexagonal 
wooden back by three screws, fitted with 
fiber faucet washers, which press it down 
upon three cushions, made by cutting %4-inch 
thick slices from a rubber sponge. Unless 
¥%-inch glass has been used for the speculum 
the screws must not be tightened much, as 
this distorts thinner glass. 

The diagonal mirror is made from a piece 
of 44-inch plate glass and measures 1 x 1% 
inches. The ends are ground to a bevel by 
rubbing them upon a flat glass or iron sur- 
face with a medium grade of carborundum 


















A fairly good eyepiece for a telescope may be made at home 


and water. They may be left square if de- 
sired. The diagonal mirror is silvered on 
its front face, following the directions given 
n “Amateur Telescope Making.” The silver 
may be protected, like that of the speculum, 
with a thin coat of lacquer. Set this mirror 
at exactly 45 degrees and directly over the 
eyepiece hole. The center of the diagonal 
should be at exactly the same distance from 
the bar as the center of the speculum. 

The eyepiece is made by removing one 
flange from a spool, enlarging the hole, and 
mounting a magnifying glass in it. A lens 
of about one inch focal length is most satis- 
factory. It may be held in the spool by 
imbedding it in chewing gum. A lens of 
shorter focal length will give a greater mag- 
















































nification; one of greater focal length, a 
greater field with less enlargement. 

Lenses suitable for this purpose or for 
use as magnifying glasses can be made quite 
easily and accurately with very simple tools. 
The best lenses are made from optical glass. 
A broken spectacle glass will provide excel- 
lent material. Ordinary plate glass from a 
broken mirror or automobile wind shield will 
be satisfactory. 

Cut out a bow (Figure 4, above) from a 
pine board, making it about 20 inches long 
with about one inch of curve. String it 
with a piece of belt lacing, tying one end 
and having a hole in the bow for the other 
end of the string to be slipped through. 
Make a wooden handle (Figure 1) by boring 
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Drawing and photograph by John M. Pierce 





a 9/16-inch hole, 4 inches deep in a piece 
of broom handle. Force a short length of 
brass tubing (or a cartridge shell with the 
end cut off) on one end of a piece of %-inch 
solid dowel rod, 10 inches long. (Figure 2). 
Let the tubing project about % inch beyond 
the wood. 

Place the glass on top of the bench and 
clamp upon it a piece of board having a 
notch to act as a guide for the cutter. 
Assemble the drill by dropping two half-inch 
steel balls into the handle to act as a thrust 
bearing. Insert the dowel afier them, wrap 
the bow string around the dowel, draw the 
string tight and tie the loose end. Hold 
the handle upright with the cutter resting 
against the notch and rotate by moving the 
bow back and forth. Place a little car- 
borundum, about size 200, and water under 
the cutter. 

As you work, you will soon see a circular 
groove being ground in the glass which in a 
few minutes will be cut through, leaving a 
circular core. This is the blank from which 
the lens will be made. Cement it to the 
bench with a little melted rosin. [If it 
does not stick, wet it with a little turpentine. 

Fill your cutter with melted lead and 
*press a %-inch ball into it while it is still 
soft, thus forming a spherical hollow (Figure 
3). Using this with the bow, grind the 
lens with carborundum and water until it 
has an even, spherical form. Swing the 
handle back and forth in order to even the 
grinding. You will need no guide. Re- 
form the lead when necessary by pounding 
the steel ball into it. When the glass is 
ground to shape, wash it off and repeat, 
using finer carborundum. Finish grinding 
with the grade known as “60 minute.” 

To polish the lens, melt and mix nine parts 
of rosin with one part of beeswax.. Knock 
out or melt the lead from the cutter, and 
fill with this mixture. Before the pitch has 
hardened, form it with the %-inch ball, as 





before. Polish with this tool, using jew- 
eler’s rouge instead of carborundum. When 
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The various parts of the mounting for the small, simple, four-inch reflecting telescope shown in the F dhanaega at the right 
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polished, which wili take several hours, you 
will have a finished plano-convex lens (Fig 
ure 5). 


if you want a double convex lens (Figure 


6), grind and polish the other side. A 
smalier forming ball will give a greater 


magnifying power, a larger ball, a less 


poweriu! lens 
The mounting for the telescope is made of 


wood, but any attempt to give detailed i: 


structions would merely be duplicating thos 
drawings and 


he photograph on the preceding page. 


given by the accompanying 
t 

The distance from the front face of the 
hole 
inches less 


Adjust 


move 


speculum to’ the center of the eyepiece 
should be two and one-quarter 
than the focal length of the mirror 
the joints of the mount so that they 
easily. Rubbing them with soap or paraffin 


will help. Paint all wooden parts a dead 
black color. 

The base 
iron rod vertically in something heavy enough 
to support the telescope firmly. A gear from 
local machine shop fur 


nished the base shown in the photograph. 


is made by fastening a %-inch 


the scrap pile of 
The rod is set in a wooden plug driven into 
the gear \ base may be made by 
casting the rod in a concrete block. The 
lifted 


taken indoors when not in use 


good 


telescope can be from the base and 


To collimate, or line up the mirrors, re- 
move the eyepiece and put a round piece 
%-inch hole at its 
hole of the bar. 
Looking through this you see the diagonal 


o cardboard having a 


center, into the eyepiece 
mirror and in it the reflection of the specu- 
Bend the diagonal support until the 
speculum shows in the center of the diag- 
onal, Next make a yy-inch ink spot upon 
the center of the silvered surface of the 
Look through the hole in the 
again and you will see this spot 


lum. 


diagonal 

cardboard 
and its reflection in the image of the specu- 
lum Adjust the speculum by turning its 
three retaining screws until the reflection of 


the ink spot covers the spot itself symmetri- 


cally. Do not attempt to remove the ink 
spot. It does no harm, and is ready to aid 
in checking the collimation of the instru- 
ment af any time. 

o ” * 


Measuring Standards of Length by 
Means of Wavelengths of Light 
Tue first 

determination of standards of length was 

taken by Morley 
making use of light waves, enabled 


ard of length such as the meter to be meas- 


practical step in the accurate 


Michelson and who, in 


a stand 








Figure 1. At top: the lame etalon 
or wedge film which compensates for 
any slight deviation in the optical 
length ratio of 2:1. Below the top 
illustration is a diagram which is 
analogous to it. In this column: 
how a one-meter etalon is compared 
directly with an invar bar. Note the 
fine lines engraved on the end plates. 
At left: detail of ends of etalon and 
invar bar shown at right, magnified 























with an error of not more than one 


part in ten million. 


ured 


Before describing this apparatus a brief 
consideration of standards of length should 
show the necessity for its manufacture. In 
stating a length or distance in meters, yards, 
or other units, few give thought to the real 
To form a perfect 
standard, a selected length must be capable 


meaning of these terms. 
of expression as a multiple or sub-division 
of some distance to whic h it can be com- 
pared easily, and the latter distance must be 
related to some unalterable phendmenon, un- 
alterable at all events, to our knowledge. 
The English yard cannot be said to con- 
form to this definition, since the existing 
standard is a copy of authentic copies of 
the Imperial Standard Yard destroyed in the 
fire which consumed the two Houses of Par- 
liament in 1834. The United 
sesses similar copies of the Imperial Stand- 


States pos- 


ard Yard and also possesses two copies or 
“National Prototypes” of the meter, a num- 
ber of were issued from France to 
various countries in 1889. 

In the United States the meter is now the 
fundamental unit of length and the yard is 


which 
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(urtesy of Adam Hilger, Ltd 


Above: how the length of the meter etalon may be calculated to 1 part in 
10,000,000. Below: diagram of the process pictured above 


3600 
3937 
difference arising between the Standard Yard 
kept in America and England, respectively, 


defined as meters. In the event of a 


it would be difficult to determine which 
standard had altered and the ratio stated 
above would be of doubtful value. This, 


and other considerations, point to the neces- 
sity for measuring the Standard Yards in 
wavelengths of light, as in the case of the 
meter. 

The meter originated in 
time of the received very 
careful intended to 
be equal to exactly one ten-millionth of the 
distance North Pole and the 
Equator, but it was not made accurately so. 
Therefore, as a readily reproduceable stand- 
ard it was not much better than the Imperial 
Standard Yard. In 1889, at the “Premiére 
Conférence Générale des Poids et Mesures,” 
the meter was decided upon as the inter- 
national standard of length. The original 
meter was replaced by an improved stand- 
erd, which was adopted as the International 
Standard Meter. It is a bar made of plat- 
inum and iridium, and engraved upon it are 
two fine crosses. The distance between these 


France at the 
Revolution, and 
consideration. It was 


between the 





Courtesy of Adam Hilger, Ltd 


Two-contimeter and one-centimeter mounts for the derivation of constant A’ 


crosses at the temperature of melting ice is 
defined as a length of one meter. 

It was found, however, that in spite of all 
precautions some of the Prototypes, owing 
to secular changes in the metal, altered ia 
length to the extent of as much as one part 
in two hundred thousand. These discoveries 
made it vitally necessary to devise a means 
of checking the constancy of the meter, and 
a method of doing this was suggested in 
1889 by Michelson and Morley, who pro- 
posed to measure it in wavelengths of light. 
This was carried out by Michelson in 1892 
and 1893, and again with different apparatus 
by Benoit, Fabry, and Perot in 1906. 

Instead of specifying the meter as the 
length occupied by an exact number of wave 
lengths of light of a definite radiation— 
which would make an ideal standard capable 
of simple sub-division—the next best solu- 
tion is to measure the meter in wavelengths 
of light, which may be considered unalter- 
able in length. The importance of the orig- 
inal observations of Michelson, Benoit, Fabry 
and Perot may be estimated from the fact 
that all wavelengths of light are expressed 
in terms of the meter. 

The Imperial Diet of Japan recently de- 
creed that the meter, previously permissible 
only, should become obligatory as the only 
legal standard of length, but before this was 
done it was necessary to decide whether they 
should rely entirely on the Prototype in their 
possession. This was not considered sound 
procedure and, in view of possible loss and 
4oubtful replacements, the final decision was 
to measure the Prototype with interfero- 
metric apparatus similar to that with which 
the International Prototype was measured in 
terms of the red cadmium light by Benoit, 
Fabry and Perot. 

The apparatus for this, which needed to 
be of the highest possible accuracy (in order 
to give results correct to one part in ten 
million) was made by Adam Hilger, Ltd., 
London, England, and delivered in 1924. 
The apparatus does not deal directly with 
the National Prototype but with a bar of 
invar engraved with two lines, the distance 
between which to a high order of accuracy 
is one meter. This bar can be compared 
subsequently by meteorological observation 
with the National Prototype under precisely 
similar conditions of temperature. 

The following short description of the 
more unfamiliar items of the apparatus will 
help the reader to visualize the processes 
followed in measuring the invar bar. 

The Fabry and Perot Interferometer is a? 
instrument by means of which two perfectly 

















126 








the 
ve 
ae 
ble 
lu- 
ths 


ig- 
ry 
act 


ed 


de- 
ble 
aly 
yas 


eir 
nd 
nd 
as 
ro- 
ch 
in 
it, 


ill 
es 


n 
ly 


pmeEAR RERROREEE: 


peepee 








Se 





APRIL, 1926 


Courtesy of Byer, Peacock & Co. 
The most powerful British locomotive. 
its swivelling truck. Each engine has three 181%-inch by 26-inch cylinders. 


plane mirrors, lightly silvered on their op- 
posing faces, may be separated by any dis- 
tance up to as much as 20 centimeters, with- 
out these faces losing parallelism. 

An etalon consists of a pair of lightly 
silvered, flat mirrors separated by a fixed 
distance, the mirrors being maintained per- 
fectly parallel by suitable supports on a 
rigid mount. 

The “Lame Etalons” or wedge films each 
consist of two perfectly flat glass strips, 
lightly silvered on the inner faces and sep- 
arated at their ends by very thin tin foil, 
the foil at one end being thicker than that 
at the other. The strips and foil are ce- 
mented together, and the slightly tapered 
block thus formed may be moved in the 
direction of its length and about a vertical 
axis. The thickness of the enclosed film of 
air is measured and calibrated in wave- 
lengths of light. 

The largest etalon, that of one meter 
length, is compared directly with the invar 
bar with the two lines, as shown in Figure 1. 
Close to the inner faces of the etalon plates 
a, b, are engraved a number of fine lines 
spaced at .050 millimeter intervals in the 
case of plate a, and at .054 millimeter inter- 
vals in the case of plate 6. By means of a 
comparator fitted with microscopes and mi- 
crometer eyepieces it is found that a line e 
(lower left hand cut of Figure 1) on plate a, 
and a line f on plate 6 coincide with the 
two lines e’ f’ on the invar bar with a maxi- 
mum error of .002 millimeter which may be 
measured. 

The method of measuring the optical 
length of the “meter” etalon relies on the 
fact that if two etalons having a ratio of 
optical length equal to 2:1 are placed in 
train and white light is passed through them, 
a number of colored fringes with a central 
pair of black fringes may be observed. A 
slight deviation from this ratio may be com- 
pensated by a “Lame Etalon” or wedge film 
(described above). This arrangement is 
shown in the half-tone and cut at the top 
of Figure 1. 

Five etalons are used, the longest of which 
is nearly one meter in length, the others 
being one-half, one-quarter, one-eighth and 
one-sixteenth of this length within a few 
wavelengths. The five etalons are arranged 
in train and adjusted until the “white light” 
bands or fringes are obtained in turn through 
each adjacent pair. In order to isolate each 
pair of etalons when required, suitable mir- 
rors are placed in position, and in the course 
of the observations small differences from 
the ratio 2:1 are compensated by means of 
the wedge films. 

The shortest etalon, the distance between 
whose faces is nearly 6.25 centimeters, may 
be measured in terms of the red radiation of 
cadmium light. When the light is passed 
through an etalon a number of red and green 
rings may be seen, the measurement of 
which, in conjunction with observation made 
with the Fabry and Perot Interferometer, 
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enable its optical length to be measured. 
Thus, by knowledge of the exact ratio of 
the optical lengths of the five etalons, the 
length of the “meter” etalon may be cal- 
culated to an accuracy of one part in ten 
million. 

The complete arrangement of the etalons 
placed ready for comparison is shown dia- 
grammatically in Figure 2, bottom, and also 
in the photograph. All the etalons are 
placed in a line and carefully adjusted so 
as to be accurately parallel. The compari- 
son can then be made quickly without mov- 
ing any of them. 

If, for example, the etalon M, having a 
length of one meter, is to be compared with 
B, having a length of 50 centimeters, white 
light coming from X is refiected by the 
mirrors 1 and 2, and traverses M and B, the 
mirror 5 being moved out of the way. It 
is then reflected by the mirrors and passes 
through the compensating wedge film F, 
finally observed through the tele- 
scope L. 

The method of deriving the optical length 
L (see Figure 1) of the “meter” etalon has 
been described above. The small distance 
c and d, at left, which added together 
are known as the constant A, are measured 
by transferring the glass plates of this etalon 
in turn to two short etalon mounts of about 
one centimeter and two centimeters length 
Comparison is then made of 


being 


respectively. 


the engraved lines, e, f, with a centimeter 
scale engraved on a short invar bar. Ob- 
servations made with a micrometer eyepiece 
enable the lengths c, d to be calculated with 
the same precision as the length L. Thus 





A bow view of the world’s largest oil-engined ship 


the distance between the marks on the meter 
invar bar is measured in terms of wave- 
lengths of light. The invar bar is compared 
subsequently by meteorological observation 
with the Prototype under precisely similar 
conditions, the latter being absolutely under 
control. 
co hk i 


The Largest British Locomotive 

Tuenre has recently been placed in service 
a British locomotive that is by far the largest 
and most powerful ever constructed in Great 
Britain, which embodies many novel features 
in its design. It was built for the London 
and Northeastern Railway, for pushing ser- 
vice. In this work it is as powerful as two or 
three helpers, which hitherto had been nec- 
essary in carrying coal trains weighing about 
900 tons over a stretch of two miles, on 
which the grade has a rise of 2.5 feet in 
every hundred feet. The total length of the 
run up grade is seven miles. The locomo- 
tive weighs 398,804 pounds of which 322,308 
pounds are carried on two sets of driving 
wheels, one at each end of the locomotive. 

As will be seen from the illustration, the 
engine consists of two distinct locomotive 
units. Each of these has three cylinders, 
one on each side of the frames and one 
between the frames. All the six cylinders 
are 18% inches in diameter and 26-inch 
stroke. The driving wheels are 56 inches in 
diameter. The steam pressure is 180 and 
with 85 percent cut off, a tractive force of 
72.940 pounds is developed. 

Because the rails on English railways are 
rather light for a locomotive of this weight, 
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Built for assisting trains over grades of 21%4 feet in every hundred. There are two complete engine units, each mounted in 
The total weight of the locomotive is 398,804 pounds 


it was necessary, in getting out the design, 
to pay careful attention to the distribution 
of the weight. Hence, as will be noticed, the 
load is distributed over a considerable length 
of wheelbase. The maximum load on any 
axle is 41,093 pounds of which 158,984 
pounds are on the front group of drivers 
and 162,324 pounds on the rear group. 

The front tender carries water only, for 
which it has a capacity of 2,800 gallons. 
The rear tender has a capacity of 2,200 
gallons of water and seven tons of coal. 


* * > 


What Is Life? How Does 
Evolution Work? 

In the world of the biologist, two perennial 
and basic questions that have never been 
answered are: what is life? and, are acquired 
characters inheritable? 

Is life simply a chemico-mechanical proe- 
ess, some sort of a test-tube phenomenon, 
pure and simple—or is it something more 
subtle, something deeper, more ungraspable? 
From these two considerations we get the 
two theories of the nature of life, the mech 
anistic and the vitalistic. 

The other mooted question is, are acquired 
characters inherited? “No,” say the great 
majority of biologists, “they are not, because 
there is no physical mechanism by means 
of which they could be inherited.” Never- 
theless, a fairly large group of biologists 
maintain that acquired characters are in- 
herited, whether we can account for it or not. 
Certain physical characters acquired during 
the individual lifetime of 
are passed along, these biologisis maintain, 
to the offspring. If this could be proved, 
we would thereby have established the 
method by which evolution takes place, a 
thing which we have noi as yet, however, 
found out. 

Both of these great questions involve or 
draw in with them many other important 
biological whole 
matter is more ably summarized in Professor 
Seba Eldridge’s new book, “The Organiza- 
tion of Life” (Crowell) than the present 
writer has ever seen it done within a single 
pair of covers. 
own theories concerning these questions, but 
he presents all the extant theories impar- 
tia!ly—judicially. 


a parent animal 


considerations, and the 


Professer Eldridge has his 
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The World’s Largest Motor Ship 

Unpovusrepxy, the outstanding fact in the 
development of the world’s merchant marine 
is the rapidity with which the Diesel marine 
motor, in its various modifications, is ousting 
the steam engine as the main drive for power 
driven shipping. 

Our illustrations show the iatest and 
largest passenger motor ship, the Asturias, 
built by Harland & Wolff for service be- 
tween New York and South America. She 
is a 22.500 ton ship and her dimensions 
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One engine of the twin-engined Diesel-oil ship Asturias, of 22,000 tons. 
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7, rime 


It has a 


total horsepower of 20,000 


place her well up among the large steam- 
driven passenger ships of the present day. 
She measures 655 feet 8 inches over all; 
her breadth is 78 feet and her depth is 45 
feet. She is a handsome vessel and shows 
all the distinctive characteristics of the 
modern Atlantic liner. 

The ship provides accommodation for 
about 1,800 persons including passengers and 
crew. She includes all those refinements 
which have been worked out in steam-driven 
vessels in the way of ventilation, hot and 
cold water supply, and means of recreation 

It takes but a glance at our illustration of 
one of the twin engines to show to what 
mammoth proportions the marine motor 
engine has grown. This view shows a com 
ple te unit as erected on the floor of the shop, 
and a striking 
afforded by the men who are seen standing 
on the four successive platforms that occupy 
the full height of the motor. 

Each of the twin-screw main engines is 
designed to give a normal output of 7,500 
brake horsepower or 10,000 indicated horse- 
power per shaft. Each unit consists of eight 
cylinders, 3375 inches in diameter, the com- 
mon stroke being 59:5 inches. The engines 
are designed to run at a service speed of 
115 revolutions per minute. 


impression of its size is 
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The First Electrically Welded 
Steel-Frame Building 

Tue completion of a new, fifteen-thoysand 
dollar, two-stery-and-basement commercial 
building in the heart of the business section 
of Canten, Ohio, is considered to mark the 
assured acceptance of electric arc welding 
for joining members in the fabrication and 
direction of steei structures of certain types. 

The framework of the building was en- 
tirely electrically welded, both in shop fabri 


cation and in erection. Not a single rivet 


was used to join any of the various members 
of this heavy-duty building, which measures 
100 by 150 feet in plan. 

The building was originally designed for 
rivets and, the change to welded connec- 
tions, was made not te cut costs but to secure 
a more satisfactory job. Moreover, welding 
not only provided 100-percent joints in place 
of 65-percent riveted joints, but there was 
an important saving both in money and in 
time. 

The decision by the construction company 
to substitute electric 
was based uwoon experimental and shop work 
Extensive tests made for many years were 
examined and a series of special tests were 
made which proved to the engineers’ satis- 
faction, the superiority of the welded joint. 

Three men operating “staple-arc” welders 
did all the welding in the fabrication of the 


welding for riveting, 


structural steel, and a total of 14,694 linear 
inches of welds went into this operation, 
which was completed in 80 percent of the 
time which would have been necessary had 
riveting been used. The total number of 
welds made at the plant was 4,171, which 
varied in length from 14 inches to two and 


— 





Lower shelf angle, as welded to column, 
on which girders are fitted 


a half inches. In addition to the welding 
work at the shops, 780 welds were made on 
the job after erection. One operator made a 
total of 4,294 inches of welds in 120 working 
hours. 
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Taking a moving picture of a rifle bore, showing the tiny light and periscope 
and the camera containing the film 


Tests have shown that two linear inches 
of #s-inch welding bead equals the shearing 
strength of a %-inch rivet; but two and a 
half inches was adopted as a standard length, 
equal to a %-inch rivet in shear. Actually, 
on the Canton job most of the welds are 
three inches long. 

The architects point out that in designing 
structures for welding, in the future, it will 
be possible to simplify considerably the 
structural work over the requirements for a 
riveted structure; since the connections could 
be made much less complicated than those 
necessary in riveted work. 

* * + 


A New Way of Examining the 
Inside of a Rifle Barrel 


By means of an ingenious new device not 
only is it possible to obtain an accurate 
image of the entire inside of a rifle barrel, 
but the impression of it is recorded auto- 
matically on a motion-picture film for future 
reference. 

This new camera is the first apparatus 
ever designed which makes possible the 
photography of the whole interior surface 
of a .30 caliber rifle barrel, with the im- 
pression recorded on a moving film. This 
development is to be credited to I. C. Gard- 
ner and F. A. Case of the Optical Instru- 
ment Section of the Bureau of Standards, 
and the invention is especially valuable to 
the United States Army in studying the 
wearing qualities and other characteristics 





This view shows wall support flanges welded to spandrel beam 


of the different kinds of steel which are 
employed in the manufacture of various rifles. 

The principal parts of this camera consist 
of a tube or periscope about 30 inches long, 
an electric lamp supported by a tube inside 
of the rifle barrel, by means of which the 
picture is taken, a prism which reflects the 
image down the 30-inch periscope or photo- 
graphic tube, and a photographic film taken 
from a motion-picture camera. At present 
this elongated camera is operated by hand 
but eventually it will be hitched to a small 
electric motor. 

As the rifle barrel moves back and forth 
along its appointed course or track the mo- 
tion-picture film moves at a corresponding 
speed. This synchronism of the movements 
of the gun barrel and photographic film 
obviates any blurring of the image which 
otherwise might be caused by the motion of 
the rifle barrel. The film-moving mechanism 
and barrel are connected by means of gear- 
ing. Conventional rolls or spools are pro- 
vided upon which the moving-picture film is 
wound. 

All rifle barrels, of course, wear out after 
continuous use over a considerable period of 
time. Some barrels, however, withstand the 
effects of firing for a longer time than others, 
due to the kinds of steel employed. The 
new camera will not only serve the purpose 
of determining the course of wear of rifle 
barrels, but by observing the behavior of 
different rifle barrels in service the United 
States Army will be enabled to choose suit- 
able steel for the manufacture of small fire- 
arms. This camera scrutinizes the interior 
of a rifle barrel with the same fine accuracy 
that an X ray machine reveals a defect in the 
human body. 

Those who have served in the army in- 
fantry will appreciate with amusement how 
a device of this sort recently threw a com- 
pany of the National Guard into dismay. 
This company, a peacetime organization, had 
cleaned its rifles for annual inspection, and 
though the men had labored hard in an 
effort to present immaculate rifle bores to 
the inspecting officers, they had anticipated 
that he would inspect the bores only in the 
usual manner of the past—that is, by hold- 
ing them up to the light and squinting 
through them for ten or twelve seconds. 

They were considerably dismayed, there- 
fore, when this officer put in his latest an- 
nual appearance armed with a rifle bore 
Since this brought his eye into a 
far better position to inspect the rifle bores 
than it would be when simply looking down 
them in an almost parallel direction, he was 
able to find large accumulations of foreign 
matter that had eluded the eyes of the in- 
fantrymen. In short, this infantry company 
received a very low score on cleanliness of 
rifle bores. 
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“They shall not pass~ 







Back of 
your 
telephone 


SINCE 





the gates. Defective 
raw material “‘shall 
mot pass’ this alert 
tester. One reason 
why telephones are 
made right. 


) 


| 
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The defender at 


ITH this watchword 

of determination the 
French held back their foe at 
Verdun. Today ‘‘they shall not 
pass’’ is a watchword equally 
determined in Western Electric 
telephone making—only here 
it always means ‘‘defective 
materials and apparatus shall 
not pass.’’ 

Inspection, inspection, inspec- 
tion is the order of the day in 
this work of making telephones 
and telephone equipment. 


8 8 2 


MANUFACTURERS 


SCIENTIFIC AMERICAN 


From the raw material stage, 
when strength tests and quality 
tests are rigorously applied, 
through every step of manu- 
facture, a telephone must qual- 
ify for service—and do so 
before a chain of critical 
inspectors. 

This insistence on high stand- 
ards of materials and work- 
manship is Western Electric’s 
day-to-day part in making Bell 
telephone service the standard 
of the world. 





261 






The acid tst. 
The coating on a 
telephone must 
prove that it tan 
resist Corrosion. 


A machine im- 
itates the hand, 
lifting and replac- 
ing a telephone 
receiver. An en- 
durance tit. 
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THe War DEPARTMENT OF 
UNITED STATES OF AMERICA 
RECOGNIZES IN THIS AWARD FOR DISTINGUISHED SERVICE 


THE LOYALIY ENERGY AND EFFICIENCY IN THE PERFORMANCE 
) OF THE WAR WORK BY WHICH 


The American Celephone & Cdegraph Company 


AIDED) MATERIALLY iN OBTAINING VICTORY FOR THE ARMS 


AMERICA IN THE WAR WITH 
THE IMPERIAL GERMAN GOVERNMENT AND THE IMPERIAL 
AUSTRO-HUNGARIAN GOVERNMENT 


-_ 















Telephone Preparedness 





Nine years ago, when this nation 
was preparing for war, it found the 
Bell Telephone System ready for 
service at home and abroad. The 
war found the Beil System prepared. 
From its technical forces so needful 
to meet our war-time activities in this 
country, fourteen battalions were 
organized to carry to the front the 
highest developments of the tele- 
phone art. No other nation had so 
complete a system cf communication 
to aid in mobilizing its resources. No 
ether nation was able to put into 
the field a military communication, 
system of equal effectiveness. 

Fifty years ago Alexander Graham 
Bell, the inventor of the telephone, 
gave to the world a new art. He had 
the vision of a nation-wide telephone 


system by which people near at 
hand and far apart could talk to one 
another as if face to face. He fore- 
saw a usefulness for the telephone 
which could not be achieved with- 
out innumerable developments, 
inventions and improvements, to 
him unknown. But not even he fore- 
saw the marvelous applications of 
telephony which gave to the Ameri- 
can armies that fighting efficiency 
which is possible only when there 
is instant exchange of complete 
information. 

Since the completion of its service 
in time of war, the Bell System has 
devoted itself to the extension of the 
telephone art as one of the great 
agencies for the development of the 
pursuits of peace. 





AMERICAN TELEPHONE AND TELEGRAPH ComPaANy 
AND AssociaATED CompPaANIES 


BELL (a) SYSTEM 


IN ITS SEMI-CENTENNIAL YEAR 


THE BELL SYSTEM LOOKS FOR- 


WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 
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MALLEABLE 
CASTINGS 
Rough or Machined 


We specialize on machined 
matleables in quantity pro- 
duction. Many users who 
operate large machine shops 
in connection with their 
business find it to their ad- 
vantage to buy of us. Per- 
haps you could do likewise. 





Benton Harsor MALLEABLE 
Founpry Co. 


Benton Harbor Michigan 
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hundreds. ot} ah for collecti ns. Some worth $1 
eo an outnee 
cen 
ser ~ m y BE. before 
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A Book That Will Help Solve 


Your Sawing Problems 





If you are interested in the use of mechanical 

saws either for wood or metal work, you should 

have a copy of the Huther Catalog No. 46. It 

illustrates and describes a complete line includ- 

ing Dado Head, Inserted Tooth Milling Saws, 

ae Heads, High Speed Knives and Mitre 
aws. 


This book does not illustrate any hand saws 
but to those whose work requires the use of 
mechanical saws, we shall gladly Send a copy of 
this book free when r on 
stationery. 


Huther Bros. Saw Mfg. Co. 
Rochester, N. Y. 


Makers of Better Saws for More Than Fifty Years 





























Learning to Use Our Wings 


Aircraft are being put to use in peace as well as in war. 


This Ss 


ment will keep our readers informed of the latest 
facts about airships and airplanes 


Conducted by Alexander Klemin 
In charge, Daniel Guggenheim School of Aeronautics 
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The English Electric Company’s seaplane. 

becomes a part of the hull as far as prevention of rolling in the 
concerned 


No Wing Floats 

FLYING boat, however broad its hull 
4 may be, needs wing tip floats to protect 
the tips of the wings from the water when 
the seaplane rolls from side to side. These 
wing tips are quite effective, but they in- 
crease the resistance of the seaplane without! 
contributing in any way to the lifting ca- 
pacity of the wings. Both German and 
English designers have therefore sought to 

dispense with wing tip floats. 
The German Dornier plane Pacifico 
(which recently landed at Palm Beach, Flor- 
ida, after travelling 4,000 miles from Co- 


Jombia, South America) is really a mono- 
plane; but, instead of wing tip floats, wing 
stubs are placed on either side of the 


hull. These are metal covered, can resist 
the impact of the water, and effectively in- 
crease the rolling stability of the hull, yet 
they provide lift and therefore do not dimin- 
ish the aerodynamic efficiency. 

A new English method of dispensing with 
wing tip floats is really no different from 
that of the German design. The lower wing 
of the English Electric Company’s seaplane 
(shown in our photograph) acts as a lateral 
stabilizer for the hull in precisely the manner 
as do Dornier’s wing stubs. 

Dornier’s plane is not new. A seaplane 
of the same type was used by Amundsen in 
his Polar flight. But the photograph makes 
interesting 


study nevertheless. The two 


the lower wing 
water is 


As in the Dornier, 


tandem engines (which give a maximum of 
security against power plant failure) are 
beautifully streamline in their single nacelle. 
The whole construction gives an impression 
of great solidity. There should not be much 
danger of the engine mounting giving away 
and the engines landing on top of the oceu- 
pants even in a very bad landing. The 
wing stubs from the hull not only increase 
its rolling stability but also serve to anchor 
the wing struts and relieve the upper wing 
of some of the air forces acting on it. 


A Mystery Bomber 

HE Huff Daland Airplane Company are 

building a new bomber for the Air Ser- 
vice, which is still kept somewhat of a mys 
tery by the Intelligence Service. Such in- 
formation as has been issued is interesting. 
The Cyclops, as the new plane is termed, is 
perhaps the largest single-engined bomber 
ever built. Its engine must develop at Jeast 
700 to 800 horsepower. Fully loaded it will 
develop 135 miles per hour, and with a gross 
weight of 17,000 pounds it will carry a useful 
load of 9,000 pounds. This in itself will be 
a great achievement. For a plane to carry 
over 50 percent of its gross weight in useful 
load is something we have scarcely heard of 
before. If such a useful load is indeed 
available, then the company’s statement that 
the plane will have more than sufficient fuel 

(Continued on page 264) 
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The Dornier flying boat Pacifico which recently flew from Colombia, South 


America, to Palm Beach, Florida. 


The cleverly designed wing stubs eliminate 


the necessity for wing tip floats 
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——- MANUFACTURERS OF ALL TYPES OF AIR HANDLING EQUIPMENT SINCE 1881 
Sate. 


Heating, 
Ventilane, ‘ 


Mechanical~ 
Draft 


tnotime in 
years has the — 
high qualityof | 


American Blower . « 
products been 
questioned 


American Blower Company Detroit-USA: 


Photograph shows one of the units in a typical industrial installation of the American Blower Venturafin Method of Heating 
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Keep step with style by dressing your 
feet in good taste with new Spring 


“lorsheims. Appearance always counts. 
Style eM - 187 — Skeleton Lined 
Booklet Strizs oF THe Trues on Request 


Tue FirorsHem SHor Company 
OWanufacturers - CHICAGO 
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PROTECTION 


OWNERS OF PATENTS PROTECTED 
AGAINST INFRINGEMENT OF THEIR 
PATENT RIGHTS AND MANUFAC- 
TURERS PROTECTED FROM CLAIMS 


AMERICAN PATENT PROTECTION 


OF INFRINGEMENT 








Aa PRR 
4 BY x eS) 
Ch Am ERICAN »° 
PATENT PROTECTION 
ORPORATION 





The use of this insignia on your letter-heads and 
in your advertisements will ward off patent pirates 


4 > 


All Contracts Issued are Guaranteed by the Independence 


Indemnity Company with Assets of $6,700,000 


CORPORATION 


Incorporated under the laws of the State of New York 


25 BROAD STREET 
NEW YORK 
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Wide World 


Welding is being used widely in airplane construction, as in this fuselage of the 


Cyclops. 


A bomber must be protected from the rear. 


The gunner, standing 


up, can direct his guns in almost every direction 


for a non-stop flight from New York to 
London is entirely credible. 

The British Air Ministry has recently an- 
nounced that it will discard wood construc- 
tion in all its new construction, and that five 
years will see the British air fleets built 
entirely of metal.. From the photographs of 
the Cyclops’s construction, with which this 
note is illustrated, it would seem as if our 
Army Air Service were adopting the same 
policy. There is not much wood to be seen 
in the photograph of the giant wing, not yet 
covered with fabric so that the entire inter- 
nal construction is visible. The two main 
girders of the wing, or spars as they are 
called by airplane designers, are made of 
seamless chrome molybdenum steel, which 
under certain conditions of heat treatment 
develops a strength of 200,000 pounds per 
square inch, or nearly four times as much 
strength for a given cross-section as the mild 
steel that goes into our boilers or sky- 
scrapers. 

The wing girders are built up in exceed- 
ingly simple fashion. Two long tubes, run- 
ning the whole length of the wing, constitute 
the upper and lower “flanges” of the wing 
girder. Short tubes of the same material, 
welded to the top and bottom beams, con- 
stitute the girder webs. Nothing easier in 
manufacture or assembly is imaginable. The 


wing ribs, which are parallel to the line of 
flight and transverse to the wing girders, are 
evidently of duralumin, and are also of good 
constructional form. These ribs transfer the 
lifting power of the air on the fabric to the 
wing girder and also serve to maintain the 
aerodynamic contour of the wing. Airplane 
designers are now learning to build these 
ribs with the utmost lightness. A huge rib 
of some 15 feet in length will weigh only 
20 ounces and yet resist a total load of 
hundreds of pounds when tested to destruc- 
tion. 

Perhaps this is an age where welding will 
largely displace riveting as a method of 
fastening metal to metal. We hear of welded 
boilers and even welded ships. In_ the 
Cyclops not only are the wing girders 
welded, but the entire fuselage likewise, as 
can be clearly seen from the first of our 
photographs, where the lengthy longerons 
and the shorter tubes—top, bottom and sides 
—are all welded together without the use of 
a single rivet. 

A bomber is primarily an aircraft which 
can throw bombs on the enemy, but it must 
be able to defend itself from attack by agile 
single-seater fighting ships. It must have 
guns to sweep the sky in all directions. 
Hence the provision of very carefully de 

(Continued on page 266) 
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The all-metal wing of the new bomber Cyclops. The very simple wing girders 
are welded of seamless chrome molybdenum steel of enormous strength. The 
transverse ribs of duralumin are strong and light 
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is a certificate of quality. 







with complete assurance of uniform quality 


THE Master Brand appearing on Sheet Steel certifies that 
the material so stamped has been made to the Master 
BRAND quality standards. 

The Master Brand has been adopted by the Sheet Steel 
Trade Extension Committee after two years’ study of a 
means to insure consistent quality. It assures to the public 
and to the fabricator of Sheet Steel products, dependable 
quality and service; it protects the manufacturer who pro- 
vides a product having a recognized, definite quality. 

The Master Brand is your evidence that the Sheet Steel 
you buy is of this standard quality. The Brand can be 
applied only by mills who have been licensed to use 
it and whose product is subject to regular inspection. 
It represents the quality standard of the Sheet Steel Trade 
Extension Committee . . . and this Committee assures you 


the standard will be maintained. Dominating advertising 
through national, architectural and building trade maga- 
zines will establish the significance and value of the Master 
Brand with distributors, fabricators and users of Sheet 
Steel and Sheet Steel products. 

In every branch of production and commerce, in the auto 
motive field, in the electrical industry, in railroad service, on 
the farms of America, in office, factory and home—wherever 
Sheet Steel is used —every buyer will know that the Master 
Brand stands for economical and lasting service. 

Existing markets will be increased, new markets will be 
established. The progress will be built on the solid foundation 
of that economy and value which follows the use of quality. 

A booklet, “Sheet Steel Service to the Public,” mailed 
on request. 


SHEET STeetc. 





(See ee eR RINNE VRS 





TRADE EXTENSION COMMITTEE 
ER BUILDING 


OLIV 
PITTSBURGH PENNSYLVANIA 


The Master Brand on Sheet Stee! 
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BLADES 












Ps 
A TOUGHENED 
7 BY TEMPERING 
AND TUNGSTEN 


IMONDS own make of Hack Saw blade steei 
contains a high percentage of tungsten, 
which gives the blades greater wearability. 
Hard Edge Non-breaking Blades are made 





Pacific & Atiantic 

Figure 1: R. J. Munkittrick, left, aviation chief rigger, and Lieut. B. P. Don- 

nelly under whose direction Russell chutes are being tested. Note twists in lines, 
Chutes dropped in this fouled condition open almost upon leaving plane 





Division of the Army Air Service, claims to 
have invented a chute which is free of all 


signed gun-turrets at the rear of the air- 
plane. The gunner, if standing in the rear 










There is a Simonds Hack Saw 
“Blade for every back saw purpose 
Write for your PREE copy of Hack- 

sa w-ology—the book about hack sawing. 


for hand use. 


“The Saw Makers” 
Branch Stores and Service Shops in Principal Cities, 


FITCHBURG, MASS. 
Established 1832 


All Hard Blades are for both 
hand and power machine use. 

Back of every Simonds cutting tool is the 
experience ofa near century in the manufacture 
of tempered steel cutting edges. Let the name 
“SIMONDS" be your constant guide to cutting 
tool quality. 


SIMONDS SAW AND STEEL COMPANY 





This Small Rotary Ratchet Coun- 
ter (No. 6) counts reciprocating move- 
ments of the lever, as required for record. 
ing the output 
of many small 
machines. 
When the lever 
is moved 
throu e h an 
angle of 40 to 
60 degrees, the 
counter regis- 
ters one. The 
further the 
lever is moved, the higher the 
number registered. A complete 
revolution of the lever registers 

ten This counter can be 
adapted to no end of counting purposes, 
by regulating the throw of the lever. 
Price, $2.00. (Cut nearly full size.) 
Small Revolution Counter of similar 
model, aiso $2.00. 








Must be Driven to Destination 


The machine without a record to make, runs with no 
destination. With no production-goal, there’s no real 
drive in development or in operation. You get results 
when you set a mark—a standard task—for output. 
Indicated, and watched to completion, by a 


ede, COUNTER 





This large Re-Set Rotary Ratchet 
Counter records the output of punch presses, 
metal-stamping machines and others where a 
reciprocating movement indicates an operation, 
Registers one for each throw of the lever, and 
sets back to zero from any figure by turning 
knob once round. Provided with from four 
to ten figure-wheels, as required. Price with 
four figues, as illustrated, $11.50. (List.) 
Equipped with lock and keys to prevent tam- 
pering with the record, $2.00 extra. (Cut less 
than half size.) Set-Back Revolution Coun- 
ter, $10. (List.) 


The Veeder booklet will show you counters to register increased 
production at ANY machine. 
with the problem—in invention, engineering or manufacturing. 


The Veeder Mfg. Co., paint?c.n 


Sent free to all who may meet 











gun emplacement, can with a few movements 
direct his two guns almost perpendicularly 
down the sides of the body of the airplane, 
can swing his turret round in a circle or 
fire his guns upwards at any angle. Almost 
as much ingenuity is exerted by aircraft 
designers in securing the greatest area of 
unimpeded fire as in building the structure 
of the airplane itself. 


A Novel Parachute 
N experience with the standard Army Air 
Service parachute, it has been found that 
no mechanism is necessary to open it. Once 
the rip cord has been pulled and the fall has 
become rapid, the air is trapped in the top of 
the chute into a compressed ball which rap- 
idly increases in size and forces the chute 
out. Army parachutes are rendering the 
Their drawbacks 
are that they require skilful and careful 
packing, that they can be designed as a rule 
to open only after a fall of at least two 
seconds or something like 60 feet of free 
drop, and that entanglement of the shroud or 
supporting lines during packing is a source 
of danger. 
J. M. Russell. formerly of the Engineering 


greatest possible service. 


Pacific & Atlantic 


these objections. The Russell parachute is 
novel in that it is fitted with a series of 
valves placed along the entire wall of the 
chute, which permits intake of air along its 
entire length instead of at a bottom opening 
only. 

It is claimed that the Russell chute is use- 
ful for a drop from an altitude of as low as 
100 feet, that the entanglement of the shroud 
lines is not to be feared, and that the chute 
can be packed without any special care. 

Figure 1 shows the chute with lines twisted 
thoroughly, yet tests, with the lines in this 
condition, have been completely successful. 
In Figure 2 the men at the right of the photo- 
graph are indicating the air valves which are 
placed at various points along the chute, 


Jet Propulsion 
;,OR a hundred years, perhaps, boats have 
been propelled in shallow waters by 
pumping water from the stream to the top 
of a tank, and then allowing it to escape at 
a fair rate of speed from the bottom of the 
tank, in a narrow jet. The reaction of the 
escaping jet was sufficient to drive the boat 
forward, even though the efficiency of the 
(Continued on page 268) 





Figure 2: This illustration shows series of valves placed along the entire wall, 


which allows intake of air. 
other chutes. 
chute or keeps it from opening. 


No center valve is used which is different from all 
Russell claims that center valve allows outside pressure to close 
With his chute the air gets in and holds the 


wall open, as there is no outlet in the center 
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A CHALLENGE 


We'll make a little wager with you 
that if you try one tube of Listerine 
Tooth Paste, you’ll come back for more. 


LARGE TUBE—25 CENTS 
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this, too? 


HEY’RE very strict 

in the police depart- 
ment at inspection time. 
And this officer’s problem 
used to be watching his 
coat collar—dandruff. 


Not any more, though, 
because now he’s learned a 
way to correct it. If you’re 
troubled the same way 
you'll be glad for this sug- 
gestion. 


- * * 


The unsightly “white coat 
collar’—showered with dan- 
druff—is rapidly going out of 
style. 


And the way to correct it is 
a very simple one. Just mark 
down the following statement 
as a fact: 


Listerine and dandruff do 
not get along together. Try 
the Listerine treatment if you 
doubt it. 


Just apply Listerine, the safe 
antiseptic, to the scalp. Gener- 
ously; full strength. Massage 
it in vigorously for several 
minutes and enjoy that clean, 
tingling, exhilarating feeling it 
brings. 


After such a treatment you 
know your scalp is antisepti- 
cally clean. And a clean scalp 
usually means a healthy head 
of hair, free from that nuisance 
—and danger signal of bald- 
ness—dandruff. 


You'll thank us for passing 
this tip along to you. It’s a 
new use for an old friend— 
Listerine—Lambert Pharmacal 
Company, Saint Louis, U.S. A. 
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are increasingly used for heavy- 


. os duty crates and boxes, HARD 


MAPLE in the better grades 
serves a multitude of practical 
uses in every industry. The supe- 
riority of climate-hardened, slow 
growth Northern HARD MAPLE 
for industrial flooring is, of course, 
well known to every factory 
executive. 


Michigan and Wisconsin HARD 
MAPLE is one of the hardest 
hardwoods and excels in other 
natural advantages which not 
only insure the ruggedest type 
of crates and boxes, but result 
in maximum serviceability _ for 
manufactured articles and machin- 
ery. These qualities are common 


to all grades of HARD MAPLE— 


Greater strength, less weight 
Ability to stand strains and hard 
knocks. Better screw-holding and 
nail-holding power. Resistance 
to severe wear and shrinkage. 


HARD MAPLE crates and boxes 
mean less freight, smaller bulk, 
safer transit and better protec- 
tion to the contents, especially for 
export or for heavy’ shipments 
like machines. 


HARD MAPLE parts in imple- 
ments, machines, tools, automo- 
biles, furniture appliances and 
buildings, stand up under the 
hardest kind of use and abuse— 


nor is that all—but the full story 
of HARD MAPLE is industrially 
told in the HARD MAPLE Hand- 
book, 60 pages, 32 illustrations, 
10 tables of official tests and data 
on American Hardwoods. Write 
for this FREE book Today—You 
need it in your reference library. 


The Northern HARD MAPLE 
Manufacturers 
311 F. R. A. Building, Oshkosh, Wis. 
NOTE: Hard Maple can be had in mixed shipments 


with Beech, Birch and other desirable Northern 
Hardwoods. Write for list of member mills. 


THE HARDEST HARDWOODS GROW IN THE NORTH 





























mechanism was poor. The system has also 
been employed on lifeboats, where in exceed- 
ingly rough water neither oars nor a screw 
propeller give assurance of propulsion. Is 
it possible that the principle of jet propul- 
sion may be applied to the airplane? We 
read in the London Engineer and in Auto- 
motive Industries that the French Service 
Technique de [’Acronautique is testing out 
an airplane power plant invented by H. F. 
Melot which is based on the principle of jet 
propulsion, the energy of the gas being con- 
verted directly into propulsive effort without 
the intermediary of connecting rods, crank- 
shaft and screw propeller. 

The latest form of Monsieur Melot’s in- 
vention is shown in diagrammatic form. If 
gas under high pressure after combustion 
were allowed to escape from a chamber in 
a narrow jet, its velocity would be tremen- 
dous. Now the reaction of the gas would 
be proportional to its mass and to its velocity 
of exit. The kinetic energy of the gas would 
be proportional to its mass and to the square 
of the velocity. For a jet issuing with great 
velocity, the reaction would be small as 
compared with the tremendous loss of kinetic 
energy at exit. To improve the efficiency 
of conversion, the gases of combustion must 
be mixed with air inside the apparatus, so 
that the speed of discharge is decreased 
while the mass of the discharge is increased. 
This explains the presence of the four air 
injectors shown in our diagram. The ex- 
haust gases pass from the combustion 
through a pipe and meet four air injectors 
each somewhat larger than the preceding 
one. Each injector draws in a larger quan- 
tity of air, so that finally a mass of air and 
gas emerges at a relatively slow speed. 

Monsieur Melot started his experiments 
five years ago. Even at that time, he under- 
stood the necessity for the air ejectors. But 
in his early work, he simply burned kero- 


_ sene in a combustion chamber lined with 


fire brick. This was exceedingly simple, 
but the kerosene, not being compressed be- 
fore ignition, could not ‘develop the high 
pressures and the combustion efficiency of 
the internal combustion engine. 

The latest form of the Melot reaction 
engine embodies what is really a two-cycle, 
internal combustion engine. The new device 
consists of a horizontal cylinder inside which 


Diagram of Melot reaction engine for airplanes 
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there are two walls forming a chamber. Ip 
cach wall there is a spark plug for starting 
the engine with gas injected under pressure. 
There are three series of annular ports, the 
central orifices placing the carburetor in 
communication with the chamber, and the 
end ports being in communication with the 
exhaust pipe which leads to the first air in- 
jector. 

Inside the cylinder is a piston which 
moves freely from one end to the other. It 
has concave faces and sleeves with ports 
corresponding with those in the cylinder. 
It is started by injecting the gas mixture 
under pressure and igniting by one of the 
spark plugs. Subsequently the speed of the 
piston is sufficient to raise the pressure of 
the gas to the point of self-ignition and the 
engine continues to run without the com- 
pressor and the spark plugs. The piston 
sleeves are arranged to open the exhaust 
ports at such a point as to ensure the burnt 
gases entering the exhaust pipes at the high- 
est velocity. 

No information is as yet available as to 
the exact efficiency, although this is said to 
be satisfactory, and for every two pounds of 
weight of apparatus one horsepower is de- 
veloped. 

American investigations on the subject 
have put in doubt the possibility of obtain- 
ing any great efficiencies, but for exceedingly 
high-speed planes the simplicity of the appa- 
ratus and the elimination of the propeller 
lead us to think that further developments 
are worth watching. 


Wind Tunnel Models 


UR photograph has a double interest. 

It shows us Commander John Rodgers, 
U. S. N., who was in charge of the Hawaiian 
flight last autumn and who has now taken 
over the duties of Assistant Chief of the 
Bureau of Aeronautics in the Navy. And 
it also shows us some beautiful wind tunnel 
models of navy seaplanes, used for testing 
in the aerodynamic laboratory the efficiency 
and stability characteristics of the full-sized 
plane. Since even a slight change in the 
contour of the wing may induce an impor- 
tant change in its aerodynamic characteris- 


tics, these models, particularly as regards , 


their wings, have to be made with exceeding 
accuracy. Sometimes intricate model wing 





Wide World 


Commander John Rodgers, in charge of the Hawaiian flight last autumn, 
examining a couple of beautiful wind tunneb models of navy seaplanes 
> 
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shapes in metal are made so accurately as 
to be right within 1/1000 of an inch. There 
is nothing in the model maker’s art to equal 
this accuracy, not even in the construction 
of yacht models, formerly considered its 
crowning achievement. 


Our New Automatic Safety Code 
HE International Convention for Air 
Navigation held at the same time as the 

peace negotiations at Versailles (October, 

1919) laid down definite rules and regula- 

tions for aerial navigation. The United 

States alone of all the great powers has 

failed to ratify this convention, whose adop- 

tion has greatly increased the security of 
flight in Europe, Canada and South America. 

Since there has not been enacted in the 

United States any Federal legislation in re- 

gard to air travel, American flying is almost 

completely unregulated. And unregulated 
flying may be dangerous to the public and 
the fliers alike. It is therefore very satis- 
factory to see the Society of Automotive 

Engineers, the Bureau of Standards and the 

American Engineering Standards Committee 

collaborate in producing the Aeronautic 

Safety Code, which covers every phase of 

aircraft operation: structure; power plant; 

equipment; signals; airdromes and airways; 
trafie rules; qualifications for airmen, and 
so on. 

While this code is not mandatory it will 
be of great utility in acquainting operators 
and the public alike as to what should be 
done to promote safety. A _ boiler safety 
code, or a code for testing steam engines 
no longer offers much romantic interest. 
But the Aeronautic Safety Code in spite of 
its formal presentation still contains para- 
graphs that appeal to the imagination. Some 
of them follow: 





Kadel & Herbert 
An acetylene lighthouse has been 
installed at the London Terminal Air- 
me, at Croydon, which automati- 
cally lights up when the sun sets, and 
goes out as the dawn breaks to day- 
light conditions. The small valve 
which controls the light is contained 
in the glass cone on the right-hand 
side of the lighthouse 





“The whole control system shall be so 
arranged that it is impossible for it to jam 
im any part as the result of any conceivable 
Sequence of movements.” We can readily 
imagine the feelings of a pilot who finds his 
controls jammed. 

“The control mechanism shall be arranged 
so that it cannot be jammed by loose objects 
inside the fuselage, baggage under the seats, 
the clothing of a pilot or passenger. . . .” 

€ can remember one accident where the 
rudder bar was entangled in a lady’s moder- 
ately long skirt, with fatal injury to pilot 
and passenger alike. 

e always think of flying as an open air 
Proceeding, yet in an enclosed cabin passen- 
gers may be very greatly discommoded by 
lack of ventilation and the presence of gaso- 
line fumes. The Code insists on 700 cubic 
= of fresh air per hour for every passen- 

Nothing is so terrifying as fire in the plane 
and yet, with simple precautions, the danger 
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Quantity Production— 
the Governing Power of Costs 


But for quantity production countless modern con- 
veniences would be luxuries at prohibitive prices. 


Today there is a motor vehicle for every sixth person 
in the United States. Quantity production has made 
this possible. | 





Norton electric furnace abrasives 
are trademarked ‘‘ Alundum’’ and 


“Crystolon.?” This is a machine age—an era of rapid, accurate, eco- 


nomical adaptation of natural products to the needs 
of mankind. It is an age of precision in quantity 
production at low cost made possible by the art of 
Grinding. Not the humblest machine shop in the 
industrial world can operate without Grinding. 


Norton Grinding Machines for 
grinding cylindrical work include 
types for crankpin, crankshaft, 
camshaft, car wheel and roll 
grinding. 

**Alundum’’ and ‘‘Crystolon’’ 
trademarks also represent bonded 
refractory laboratory ware, heavy 
refractories, cements and porous 


High and uniform production and low cos’s came 
with the discovery and development of electric fur- 


oo i ali Ba nace abrasive materials, the perfection of the grinding 
orton Floors include undum . . . . ° . 
ie ai stile le. wadiiicn, teide wheel and inventions of grinding machine;—now 
and aggregates. All are non-slip. essential tools of industry. 











Norton 


WORCESTER, 


Company 


MAR OA CH US Fes we 
New York Chicago Detroit Philadelphia Pittsburgh 


4 
Bauxite Plant— Bauxite, Arkansas Abrasive Plants—Niagara Falls, N. Y., and Chippawa, Ont. 
Grinding Wheel Plants— Worcester, Mass.; Hamilton, Ont.; La Courneuve, France; Wesseling, Germany 
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Great 
virtues of 


imported 


Motorists 


Carry a Basline Autow- 
line im your car and 
safeguard your spare 
tire with Powersteel 
Autow!ock. Both are 
made of Yellow Strand. 
Ask your accessory 
deaier. 


Western Office: 








strength 


virtues that make for 
faction that results from service well rendered. 
You can’t stump Yellow 
work, nor with heavy duty. 
The wire for this unusual rope is especially 
and one strand is painted Yellow 
to protect you. 

In addition to Yellow Strand Wire Rope, this 
pioneer manufacturer also makes all standard 
grades, for all purposes. 


BRODERICK & BASCOM ROPE CO. 
843 North First Street, St. Louis, Mo. 


Eastern Office and Warehouse: 76 Warren St., 
Seattle 


Authorized Dealers in all Industrial Localities 


Yellow Strand 


WIRE ROPE 








Stumped! 


and long life are inherent 
Yellow Strand Wire Rope—the 


economy and the satis- 


Strand with hard 


New York City 
Factories: St. Louis and Seattie 













































HERES MORE 
MONEY tor YOU 


150 Home-Study Books 
Bach of these sure pay raising, self-help books ts 
complete course instruction ey 
be tricity Antomobile, Machine Shop, © arpentrs 
ngineering, Railro: ‘ading and twent 


other trades. Full catalogue FREE. A postcarc 


rings your 
¥. ws De ake & Co., Publishers 
1065 Michigan Avenne, (Chicage 


er 


y 
d 





‘Ice Making and Refrigerating 


Machinery 
Corliss & Poppet Valve Engines 


Bulletina sent upon requeat 


THE VILTER MFG. 
899 Clinton Street 





Barnes Electric Bench 
Scroll Saw 


Not a toy, 


home. 
lamp socket. 





Write today to 


W.F. and John Barnes Co. 


ROCKFORD . ILLINOIS 


» — oS | 
filwaukee, =i 


but a 
practical, useful | 
tool for shop or 
Runs from 


Price includes bor- 
ing attachment, 
emery wheel, etc. 


& 





INSOLUBLE 


“SOLUBLE” TREATMENTS PETRIFY 


UNISOL, uniform, correct, soluble-under-all- 
temperatures boiler feed water treatment invariably 


proves successful; while in all cases 7/VSOLUBLE 
“soluble” treatments PETRKIFY:—RESULT— 
adhesion, scale, burning, repairs: FIRST CLASS 


FA ILURE 
UNISOL produces desired results throughout & 
wo nt WHY? Because it is not detrimental: IT 
SOLUBLE. 
RY years of observation and application prove 
; BOILERS PROVE IT 
2" depends upon solubility. GIVE BOILER 
FEED WATER AND BOILERS PROPER 
TREATMENT. Pamphlet on request. 


UNISOL MFG. CO., Jersey City, N. J., U.S.A. 


Sime, Darsy & Co., Ltd., Singapore, S. S. 


Agents for Straits Settlements 











Only *5 2 
| Buys Any WITTE oa 
Latest Model —— 
| Ali-Fuel Engine 7s 10 H-P. 


The One-Profit Engine. Sold Direct From Pedery Yo You. 
Easy Terms on bestengine built, Burns Kerosene, 
Distillate, Gas-Oil, Gasolineor Gas, Chan; age power 
at will, Equipped with the famous WICO Mag- 
neto, speed and power regulator and throttling 
governor, 2 to 25 horsepower — ALL STYLES, 
Write today for my Big Engine 
Book, Sent free — no obliga.ion 

ur part, Or, if interested, ask for our Log 
ond ieee Tree Saw, 3-in-1 Saw Rig or Pump Catalogs. 
WITTE 






ENGINE WORKS 
} 3697 Witte Building, KANSAS CITY, MO. 
| 3697 Empire Building, PITTSBURGH, PA. 
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Artist’s sketch of the manner in which the Barlow Flying Torpedo functions 


of fire may be almost completely eliminated. 
The Code has some very wise rules on the 
subject of fire prevention. Gasoline tanks 
are to be located as far from the engine as 
practicable, if possible on the wings and not 
in line with the engine. All tanks must be 
so constructed as to withstand shock, vibra- 
tion and distortion. A fire wall, sheet steel 
with backing, must separate the 
engine completely from the rest of the fusel- 
age or nacelle. There must be no inflam- 
mable fittings in the cabin. Air intakes of 
the carburetors must open completely outside 
the engine cowling so as to eliminate the 
danger of back-fire igniting a collection of 
gasoline vapor under the cowling. These 
precautions are simple, but, alas, not always 
followed. 

Landing gears on new designs are to be 
dropped from heights of almost three feet to 
test their strength, or at least designed to 
withstand such severe impacts. 

Airdromes must have wireless, 
and so on. 

Collisions seem almost impossible in the 
air, yet they have happened. The Code 
defines right of way as carefully as the 
trafic regulations of New York City. 

Altogether the Code is a mine of simple 
and useful information and rules and its 
study by operators will do a great deal to 
make American flying safer. 


asbestos 


beacons, 


A Curious Suggestion 

HE Barlow Flying Torpedo seems to have 

aroused interest in Congressional circles 
and the idea is a curious one. Therefore, 
we feel justified in describing it, with many 
reservations as to its practicability. The 
torpedo really constitutes the fuselage and 
tail surfaces of a large twin-engined airplane 
with a long range of flight. Rigidly fixed to 
this twin-engined plane and below it, is a 
small pilot plane. The pilot controls the 


large machine by electrical devices, can re 
lease his own craft at a certain point and 
also times the release of the torpedo from 
the rest of the structure of the large airplane, 
From the time of its release the torpedo is 
to be controlled by gyroscopic devices. Per- 
haps the two sketches give a better idea than 
our description of the principles and fune- 
tioning of the The pilot plane on 
the outward flight draws its gasoline from 
the main tanks, and therefore need only 
carry sufficient fuel for its own return 
journey. 

Here are a few of the objections which 
immediately to mind: 

The inventor claims a range of 1,000 miles 
on the outward journey for his device. The 
lone pilot has to have extraordinary powers 
of endurance to fly unaided a distance of 
2,000 miles. 

It is easy to speak of electrical devices 
controlling the large machine, but it is not 
so simple to control even the ordinary twin- 
engine airplane for one man, and there would 
be quite a number of electrical and mechan- 
ical complications to overcome. 

If the torpedo is to fly a thousand miles, 
part of the time there will be no sheltering 
darkness, and at such time the craft would 
be entirely at the mercy of enemy scouts— 
it would not have the multiplicity of guns 
and gunners which a bombing plane always 
carries. 

The launching of every torpedo would 
mean the loss of a plane and valuable motors, 
in contradistinction to ordinary bombing 
operations where the bomb alone is launched. 

In ordinary bombing operations, given sufi- 
cient altitude the bomb can be launched at 
a good distance from the objective. 

In aeronautics it is never safe to discour- 
age any device, but there are in this inven- 
tion quite a number of difficulties to con- 
sider. 


device. 


come 
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Artist’s sketch showing manner in which small pilot plane is fixed to a twin- 


engined airplane with 2 long range of 


flight 
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Science Notes 
Setting the Clock in Camp 


Few campers have escaped the annoyance 
of finding that they have forgotten to wind 
the only watch in camp, and that they are 
therefore without knowledge of the time. 

Sunrise and sunset move, in the latitude 
of New York, over a range of some three 
hours; and on a given day the sun itself, in 
jts apparent motion across the sky, travels 
fast near the horizon and slowly near the 
meridian. There is, however, one feature of 
sun time which is fixed; the sun is at its 
highest at noon. This makes it easy to 
determine the time quite accurately. 

Erect a pole of any height and measure 
the length of the shadow which it casts as 
early in the morning as is convenient. With 
the pole as a center, swing a circle, using 
this distance as radius. In the afternoon, 
after having contracted to its minimum and 
again lengthened out, the end of the shadow 
will again reach this circle. Then the shadow 
at true noon lay half-way between the two 
points thus marked. If the watch were 
started at the time of the morning observa- 
tion, the correct time at the moment of the 
evening observation is obtained by dividing 
in half its record of the elapsed time. 

Thus, suppose an early reading were taken, 
a shadow length of thirty feet seven inches 
noted, and the watch set going from the eight 
o'clock mark. The afternoon shadow, let us 
say, reaches the same length as 4:42 by the 
watch. The elapsed time is eight hours, 
forty-two minutes. Half of this was before 
noon, the other half after. The correct time 
at the moment of the evening reading is 
then 4:21. 

The longer the period of the day over which 
the test runs, the greater the accuracy. 


How Long Is a Seed’s Life? 

BEET seeds retain their germinating power 
for 17 years, according to experiments re- 
cently conducted by Professor K. Dorph- 
Petersen, of the Danish Seed Testing Sta- 
tion. A considerable number of these seeds 
were stored away seventeen years ago and 
some were withdrawn every year for experi- 
ments, The tests showed 85 percent of germi- 
nation the second year and twenty-four per- 
cent the seventeenth year of dormancy. Seeds 
of white clover germinated after twenty-five 
years. Only a few grass species tested 
showed much life after seven or eight years. 
It would also seem that environmental con- 
ditions may influence the length of time a 
seed may remain alive. 





Grafted Oranges and Lemons to 
Grow in Deserts 


THE cultivation of oranges, lemons and 
other citrus fruits in regions that are at 
present too arid for them is expected to 
result from the accidental discovery at the 
U. S. Experimental Station at Indio, Cali- 
fornia, of the proper method of grafting 
flowers and fruit on the Australian desert 
lime tree. 

This is the only plant that is closely 
enough related to citrus fruits to permit 
grafting, and that will also grow under des- 
ert conditions in alkaline soil, and in greater 
cold than other citrus species will stand. 
Therefore, as a stock on which citrus fruits 
may be grafted, it has long been expected 
to extend the range of orange and lemon 
culture into regions hitherto unsuitable for 
these fruits. 

The only difficulty thus far met with has 
been that this species would not produce 
seed, no matter how generously irrigated. 
No seed, no grafting stock! A specimen 
that stood near an irrigated terrace, and 
received a constant small trickle of water 
surprised workers at the station by break- 
ing into bloom; whereas other trees that 
had had their roots copiously flooded once a 
month refused to put forth a bud. This hint 
was therefore that the trees really needed 
a constant though small supply of water, 
instead of intermittent floods. An abundance 
of young seedlings are now available for 
Propagation purposes. 








SCIENTIFIC AMERICAN 














The White Pine Situation in 1926 


There is no longer any reason why the man who 
must have Genuine White Pine cannot get it 


OU hear less today than you used 

to about the scarcity of White Pine. 
The reason is that in almost every com- 
munity there is a growing number of 
lumber users — foundrymen, pattern- 
makers, skilled carpenters and fine ar- 
tisans of one kind or another—who can- 
not be satisfied with any other wood 
than White Pine. 

These men know White Pine for its 
remarkable durability under exposure 
to the weather—for its fine even texture 
—its ease of working—its ability, once 
in place, to hold true without warping 
or twisting or opening at the joints. 

They have used other woods and they 
know the difference. 

And because they have continued to 
demand it you will find in almost every 
community today at least one of the lo- 
cal lumber yards carrying a stock of Gen- 
uine White Pine and building a reputation 
for personal service and fine quality 
lumber that helps them to sell many a 
bill of ordinary dimension and boards. 


HAT makes it increasingly difficult 
for the man who tries 

to induce you to accept a 

substitute on the ex- 

cuse that ‘‘you can’t get 

Genuine White Pine any 


To disprove such a statement you 
have only to walk along to his competi- 
tor’s yard and select just the pieces you 
want for the work in hand—not one 
of the woods sometimes sold as White 
Pine, but Weyerhaeuser Guaranteed 
Genuine White Pine, each piecespecies 
marked for your protection—made, proc- 
essed and seasoned according to Wey- 
erhaeuser standards of manufacture. 


F your local dealer does not have the 

particular grade of White Pine you 
want, have him get in touch with the 
nearest Weyerhaeuser representative 
or write us. 

Weyerhaeuser Mills are manufactur- 
ing year in and year out hundreds of 
millions of feet of Genuine White Pine 
available to dealers in carload ship- 
ments from any one of eight different 


mill stocks, or mixed car shipments on - 
24-hour notice from a large centrally : 


located distributing plant. 

It is remarkable how easy it is to get White 
Pine when you find the dealer who is mer- 
chant enough to recognize that the biggest 


sales leader he can have is a regular follow- - 


ing of local buyers, who know | 


from experience that even 
at a higher _— per thou- 
sand feet, Genuine White 


Pine in terms of the job in: 


hand is more economical in 
the long run. 


SAINT PAUL* MINNESOTA 


Producers for industry of pattern and flask lumber, factory grades for remanufacturing, 
lumber for boxing and crating, structural timbers for industrial building. And each of 
these items in the species and type of wood best suited for the purpose: 


Also producers of Idaho Red Cedar poles for telephone and electric transmission lines. 


blished trade ch 


y, Spokane, Washington, 





Is by the Weyerh Sales C 





Weyerhaeuser Forest Products are distributed through the 


with branch offices at 208 So. La Salle St., Chicago; 220 Broadway, New York; Lexington Bidg., Baltimore; and 806 Plymouth Bidg., Minneapolis; 
and with representatives throughout the country. 
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“Your radio ts always top notch. 
What do you do to keep it 
so full of pep?” 


KEEPING your “B” batteries 
full of pep, without frequent 
renewals, is simply a matter of 
using the right size Evereadys 
for your particular set with a 
“C” battery*. 

The rule which determines 
the right size “B”’ batteries to 
use is so simple no one can 
make a mistake, and once 
learned it definitely settles the 
question of “B” battery ser- 
vice and economy. 

On 1 to 3 tubes—Use 

wveready No. 772. 

On 4 or more tubes— 

Use the Heavy Duty 

“B” Batteries, either 

No. 770, or the even 

longer-lived Eveready 

Layerbilt No. 486. 

On all but single tube sets 

—Use a“C” battery. 

When following these rules, 
No. 772, on 1 to 3 tube sets, 
will last for a year or more, 
and Heavy Duties on sets of 
4 or more tubes, for 8 months 
or longer. 

These life figures are based 
on the established fact that 





"Nore: In addition to the increased life 
which an Eveready “C”’ Battery gives to your 
“B” batteries, it will add 2 quality of reception 
unobtainable without it. 


the average year-round use of 
a set is 2 hours a day. 

A pair of Eveready No. 
772’s for a 5-tube set instead 
of 2 Eveready No. 770’s or 2 
Eveready Layerbilts No. 486 
—looks at first glance like 
an economy because of lower 
first cost. But ina few months 
the 772’s will be exhausted 
and have to be replaced. After 
the same length of time the 
Eveready No. 770’s or the 
Eveready Layerbilts No. 486 
will still be good for many 
more months of service. 

We have prepared for your 
individual use a new booklet, 
“Choosing and Using the 
Right Radio Batteries,” which 
we will be glad to send on re- 
quest. This booklet also tells 
about the proper battery equip- 
ment for the new power tubes. 

Manufactured and guaranteed by 
NationaL Carson Co., Inc. 
New York San Francisco 


Canadian National Carbon Co., Limited 
Toronto, Ontario 





Tuesday night means Eveready Hour—9 P. M., 
Eastern Standard Time, through the following 
stations: 
wear—New York wor-—Buffalo won—Chicago 
wsaRn—Providence woan—Pittsburgh woc—Davenport 
WwrE!--Boston wsal—Cincinnati { Minne 
wrac-Worcester wrar—Cleveland °°} gt Paul 
wFi—Philadelphia wws—Detroit KsD-8t. Lowis 
* * ~~ 
Pacific Coast, Eveready Program 
KGO-—San Francisco, 8 to 9 P. M. 











Lerr—No. 486, 
jor 4, 5 or more 
tubes, $5.50 
Ricut — Ever- 
eady Dry Cell 
Radio “A” Bat- 
tery, 1% volts. 


EVEREADY 


Radio Batteries 





-they last longer 
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Radio Notes 


A Review and Commentary on the Progress in This Branch of 


Rapid Communication 


Conducted by Orrin E. Dunlap, Jr. 





International Newsreel 


The vacuum-tube power unit of England’s most powerful station. 





The big 


British station is at Hillmorton, near Rugby, England 


Rugby’s Range Is World-wide 

Tue new British station at Rugby, Eng- 
land, with its total power output of 1,500 
kilowatts, is being heard in all sections of 
the world according to reports reaching the 
station. 

Two-thirds of the power is used for wire- 
less telegraph communication and one-third 
is reserved for long-distance radiophone ex- 
periments. The code messages will be broad- 
cast on long and short waves. The radio 
telephone plant is designed to cover 5,000 
miles. Twelve masts, each 820 feet high, 
hold the aerial wires aloft. It is expected 
that the long and short-wave equipment at 
Rugby will insure satisfactory transmission 
to every part of the Empire throughout the 
twenty-four hours. 


Foresees Broadcasting of Heat 


Broapcastinc of heat by radio is pre- 
dicted by Professor S. E. Dibble, of the 
Carnegie Institute of Technology and Presi- 
dent of the American Society of Heating and 
Ventilating Engineers. He contends that it 
is no more improbable to broadcast heat 
waves than it is to broadcast sound waves. 
But, before this can be done, he points out, 
research workers must discover instruments 
to control heat waves, chiefly a detecior 
which will intercept the waves, hold and 
amplify them. 

“Transmission of heat by atmospheric con- 
ductivity is essential because of the gradual 
exhaustion of the elements of fuel,” said 
Professor Dibble. “The day is not far off, 
in my opinion, when we shall see huge cen- 
tralized heating plants broadcasting heat to 
homes, industries and office buildings. Our 
hope is to incline the activity of research 
men toward this objective. We know that 
heat travels through space, through solids, 
and when we once learn how to pick up 
these waves and control them, heating 
throughout the world will be revolutionized. 
Heat broadcasting will mean better health 


to the public, because it will eliminate from 
the air the impurities of present-day heat- 
making systems.” 


Radio Centre for New York 


A Rapio Centre has been established as a 
permanent exhibition and market for radio 
products by the Bush Terminal Company, 
of New York. Two floors in the Bush Ter- 
minal Sales Building and more than 20,000 
square feet of space has been leased to the 
Radio Centre, Incorporated. Colonel S. H. 
Mapes is President of the new company. 

The Radio Centre is intended to be a sort 
of bourse for radio manufacturers and a 
service market for buyers. Instead of travel- 
ing from one end of the city to the other 
to make comparisons, the buyers can see 
the products of many manufacturers under 
one roof. Sound-proof booths have been 
installed so that each exhibitor can have 
absolute privacy and the radio parts can be 
exhibited under actual working conditions. 


Madrid Broadcasts at Late Hour 


Maprip, Spain, stays on the air later than 
most of the other European broadcasters, 
and may be heard between 7 and 8 P.M. 
Eastern Standard Time, on the 392-meter 
wavelength. Dance music is generally the 
feature on the late Spanish program. 


KMOX Pays Talent 
KMOX, “The Voice of St. Louis,” pays its 
program artists according to reports from the 
studio. The payroll for entertainers and 
station staff totals approximately $3,000 a 
week. 


Yucatan Blamed for Static 
THE crashing and grinding static noise 
which disturbs radio listeners in the United 


States originates in the atmosphere of Yuca- 
tan and Mexico, according to Dr. L. W. 
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Radio compass of the S.S. Alaunia. 
as its direction-finder, this ship has a fixed frame or “box aerial,” which is 
attached to this receiver for determining the ship’s position 


Austin, of the Bureau of Standards. It is 
believed that “upside-down” lightning, which 
consists of a steady discharge of electrical 
energy from clouds into a conducting layer 
high above the earth of Central America, is 
the chief source of static. 

Observations show that there are three 
types of static disturbances, all of which 
originate from different causes. The frying 
or grinder noise is known as grinder static; 
and it is the most troublesome. Sharp clicks 
caused by a lightning storm form the second 
type of static, and a hissing sound, caused 
by heavy snowstorms, is rated third. 

When Marconi made a trip across the 
Atlantic in his yacht Electra in 1922, he 
made extensive observations of static. He 
reported that up to about half-way 
the sea, the disturbances appeared to be 
coming from the vicinity of the African 
coast. At more than half-way across, the 
strays apparently originated over the Ameri- 
can continent. 

Tests made by radio engineers reveal that 
up to very high wavelengths, the increase in 
static’s intensity is proportional to the wave- 
length. It has been estimated that static 


across 


is about 20 times as strong on 17,000 meters 
as at 3,000 meters, 
meters there 
intensity. 
Observations made at stations along the 
Atlantic seaboard indicate that strong static 
in the afternoon and night is produced in 


25,000 
static 
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Instead of using a revolving loop antenna 


the southwest. Static picked up in the morn- 
ing and in the winter seems to be evenly 
distributed in regard to source. 

Static noise is usually at a minimum about 
1:30 a.m., and just after dawn, when there 
is a deathlike silence in the ether. Its maxi- 
mum volume is reached from 10 P.M. to mid- 
night. If static is noisy from about 6 A.M. 
to 10 A.m., 


or a decided change in weather. 


Up to the present, there is no device or 


The | 


system to entirely eliminate static. 
strength of an incoming radio impulse at the 
receiving set is estimated to be one-millionth 
of an ampere. Thus, it can be readily under- 
stood that a heavy charge of lightning, more 
powerful than all the broadcasting stations 
put together, 
ether and should have little difficulty in 
sending a click around the world. 


Germany Raped Radio on 
Trains 

Rapio telephony on board German trains 
between Berlin and Hamburg has been so 
successful that other 
equipped, 
representative of the German railroads, who 
recently visited the United States. 

“Despite the noise inseparable 
train,” said Mr. Schmitz, “and despite the 
constantly changing distance over which a 





Telephone and radio, supplementing each other, bring passengers on the trains 


running between Berlin and Hamburg within communication range of h 
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Steel Sheets that Resist Rust! / 


HE destructive enemy of sheet metal is rust. An allafy of 
copper gives to Steel Sheets and Tin Plates the highest, de- 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance—a fact proved by actual! time 
and weather tests. Demand Keystone quality for lasting service. 
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BEST BLOOM J GALVANIZED SHEETS 
APOLLO-KEYSTONE Copper Stee! GALVANIZED SHEETS 
CULVERT, FLUME AND TANK STOCK 

FORMED ROOFING PRODUCTS) ~ 


Black Sheets for all Purposes 


AUTOMOBILE SHEETS— ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING sTOCE 
TIN AND TERNE PLATES : 


Apollo Galvanized Sheets, made continuously since 1884,‘ are 
the best known Galvanized Sheets produced. An additional 
factor for permanence has been added in Apollo-Keys‘one 
grade by the use of Keystone Copper Steel for the base metal. 
This copper-steel alloy is particularly adapted for roo‘ing, 
siding, gutters, spouting, flumes, culverts, tanks, and all sheet 
metal work requiring highest rust-resistance. Keystone quality 
demonstrated its excellence in service tests of American Soviety 
for Testing Materials. Could you ask for more thorough or 
impartial proof? Sold by leading metal merchants. We shill be 
pleased to assist the trades in the solution of problems invoiving 
the use of Sheet and Tin Mill Products. Send for Facts bogklet. 
$ 


Sheet eWill Products GineMill ‘Products 


Black Sheets for all purposes, Apollo American Coke and A nerican Charcoal 
and Apollo-Keystone Copper Steel Gal- ¥ Bright Tin Plates, Taggers Tin, Amert- 
vanized Sheets, Oulvertand Tank Stock, (| can Old Style and Am+rican Nametbodd 
Formed Roofing and Siding Products, Roofing Terne Plates. MF Roofing Tin 
Speciai Sheets for Stamping, Automo- Plates, Black Pilate for all purposes: 
bile Sheets, Electrical Sheets,Stove and Enameling Stock, Stove Pipe and E!. 
Range Sheets, Barre! and Keg Stock,etc. bow Stock, Special St: .mping Stock, ote 


American Sheet and Tin Plate Co: apeay 


General Offices: Frick Building, Pittsburgh, Pa. 

DrerRict Sales OFrFices =~ 

Chicago Oincinnati Denver Detroit New Orleans New York Philadelphia Pires! tte! argh 
Export Representatives: Unrrep Statxes Stexi Propvcts Oo., oy York Oity 

Pacific Ooast Representatives: UNITED States STEEL Propvcts Oo., San Francisco, Los Angeles. Portiand, Seattle 
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€ train’s operator establishes the contact between passenger and telephone 
exchange 
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Leaders in Our Highway 


Commerce 


Longer mileage and greater cush- 
ioning are built into Firestone 
Truck and Bus Pneumatics by 
Gum-Dipping —the exclusive 
Firestone process that insulates 
and impregnates every strand of 
every cord with rubber—mini- 
mizing destructive friction and 
heat and keeps these big tires 
cool on long runs. 

To hold these tires on the rims 
and steady the swaying load on 
the turns, Firestone provides a 


special taper toe bead and flap 
that makes easier driving and 
more comfortable riding at full 
speed. 

Firestone Truck and Bus Spe- 
cialists are factory trained to 
study the proper tires your truck 
should run on—weigh your loads 
and see that your tires are prop- 
erly serviced. See the nearest 
Firestone Truck Tire Service 
Dealer to maintain schedules at 
lowest cost per mile, 


MOST MILES PER DOLLAR 





Firestone 





AMERICANS SHOULD PRODUCE THEIR OWN RUBBER . S65 knsnlant. 








 3e 30 Days F FREE E Trial 


aT Savesiveotis Sy a En tay 

[jee pe ae a month. Write 

or bleyele catalog and marvelous —4 

PATENT FOR SALE 

Patent lee Cream (Cone) Cu It sits down flat— bottom 
handle. Takes leas peetry t yan the common ice cream 
one. Rody oy ia coated with chovolate. I get the 
same reante ) Pakime Mie, Will sell outright or place 
on royalty. . FLIN DT. Colton, | California. 


PRICES 
cur 


’s yours 


Shas epee Eres 
rte ecg eterna 


BECOME A FOOT CORRECTIONIST 


$8,000 to $10,000 yearly in a business of your own, 
many are making it in the New Profession of 
foot correction, not medical nor chiropody. Open- 
ings everywhere with ali the trade you can attend 
to; easy terms for livense and training by mail; 
no further capital needed, or goods to buy; no 
agency or soliciting. Write today for full details. 
STEPHENSON LABORATORY 
2% Back Bay Boston, Mass. 


PATENT FOR SALE 


American and Canadian patent rights on a 
new metal folding chair. Address, Box 168, 
Scientific Sapertenn. 


$12.50. 












U. S$. Army Model 1917 Rifle 


Cal. 30, five shot. Parr} 25 1-4 in., total } 4 in., 
weight 9 1-2 Ibs. Berra yeh 3 Bight mo mount inted over Fe 
t $12.50. 

pn RN, Ln. Ber 100: “Conners cieant Li? 

hom Eee Sutng ene ak hets, helmets 

bridles, Buzios, ariate, Medats.et 

Goods. Cains * 928, 60th trons Leng 4 
fuliy i} , rated, contains tolee pievaree and his: 

forieal } Steve. tion of all 


Apericsn | roiiitas 
istols finel, Cora) wince 1775, with al ori Waris = 
Rintied doe. Rat. 1865 
Francie Ba Sons, 501 Broadway, NewYork Ci City 








KINKADE GARDEN TRACTOR 


AMD POWER LAWNMOWER 
A Practical, Proven Power Cultivator for 
Gardeners, Suburbanites, Truckers, 
Florists, Nurserymen, Fruit Growers. Free 
American Farm Moschino Co. 
1057 33rd Av. |. $.A., Minneapolis 


SONG POEM “WRITERS 


Send for my proposition. 
RAY HIBBELER, DS7, 2104 N. Keystone Ave., 
CHEMISTS 


OUR NEW CATALOG OF 
Laboratory Apparatus and Chemicals 


(1000 illustrations) containing a com 
plete line, is now ready for distribu 
tion. Sent without charge to Firms, 
Chemists, Schools, Hospitals, Drug- 
gista, etc., requesting it on their busi- 
ness letterhead. (thers should remit 
25c, which will be refunded on first 
g order for $5.00 or more. 
MATE 
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PATENTS 


TRADE-MARKS 
DESIGNS 
FOREIGN PATENTS 


MUNN & CO. 
PATENT ATTORNEYS 


Associated since 1846 with the Scientific American 


WOOLWORTH BLDG 233 Broadway, N. Y. C. 
SCIENTIFIC AMER. BLDG. - Washington, D. C 

TOWER BUILDING - - - Chicago, Ill. 
HOBART BUILDING  - - San Francisco, Cal. 
VAN NUYS BUILDING - Los Angeles, Cal. 


Books and Information on Patents 
and Trade-Marks by Request. 
Associates in All Foreign Countries. 
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Chicago, Ili. 


BORATORY 
_ G37 East 7ist Street ago, U.S. A. 
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Fotograms 


Recording the size of short radio waves on his wave meter. 


Mr. W. W. Salisbury, 


at the State University of lowa, has produced Hertzian waves 1.3 meters in 


length. 


His new wave meter, shown in this photograph, is used in experiment- 


ing with very low wavelengths 


three-minute radiophone conversation is car- 
ried on, the trains cover some three miles 
during the talk and the audibility leaves 
nothing to be desired. The connection is 
made as speedily as in the case of the ordi- 
nary long-distance call.” 

To receive a call on an express train is 
just as simple and easy as to be called to 
the phone by a page boy in a hotel lobby, 
according to Mr. Schmitz. A messenger boy 
with the lettering, “Train Telephony, Ltd.” 
on his cap passes through the trains and 
announces the telephone calls received at 
the trains radio station. The person paged 
follows the boy to the radio compartment 
of the coach, where a telephone operator 
presides over the switchboard. Near her is 
an ordinary telephone booth and the person 
called enters the booth and is connected 
with the person making the call in Berlin 
or Hamburg. 

The train passengers can likewise make 
calls. The charges are slightly higher than 
those of a long-distance telephone conversa- 
tion. 

The station on the train is a combination 
of telephone and radio. There are three 
transmitting stations on the Berlin-Hamburg 
line, one at both cities and one mid-way. 
The aerials of the train station are located 
on the roof of the cars. 


San Francisco’s Antenna Rules 

REGULATIONS governing the installation of 
radio antennas have been issued by the De- 
partment of Electricity of San Francisco. 
No antenna shall be erected over any street 
or any wire carrying more than 600 volts, 
or be fastened to any pole supporting light 
or power lines. 

There shall be a vertical clearance of at 
least eight feet over any flat roof and four 
feet over any peaked roof. All wires used 
to support the antenna shall be either copper 
or galvanized and not smaller than number 
14 gage. No antenna or supports for the 
same shall be attached to a fire escape. 

Lead-in wires shall not be smaller than 
number 14 gage and must be substantially 
supported, to prevent the wires coming in 
contact with any light or power wires. The 
ground wire may be bare or insulated, but 
it may not be smaller than number 14 gage 
and must be securely fastened to the pipe. 


Radio Service for Farmers 


A RADIO service department has been or- 
ganized by the Department of Agriculture 
to supply agricultural program material to 
broadcasting stations. Samuel Pickard is in 
charge of the new bureau. 

Much of the material furnished to the 
stations will be prepared for presentation in 
a radically different manner from the uni- 


versal practice of reading manuscripts. The 
broadcasting stations will be asked to pro- 
vide personalities who have unmistakable 
qualifications to voice the information, which 
in most cases will be presented in popular 
style and in the form of dialogue or ques- 
tions and answers. 

“Fifty Farm Flashes” will be offered as a 
regular feature. The “flashes” will consist 
of interesting current information sought by 
farmers through the several thousand letters 
received each week by the department in 
Washington. 

Other special feature programs are under 
consideration, among which are the “House- 
keeper’s Half-hour” and the “National Farm 
School.” In the latter, the farm will be con- 
sidered as the student’s laboratory. Timely 
lecture courses which dove-tail with the 
daily farm work will be developed, and lab- 
oratory assignments will be made which 
necessitate putting into practice the subject 
matter taught over the air. 


Short-wave Station Makes New 
Record 


Station 2GY, an amateur short-wave sta- 
tion at Garden City, New York, established 
a new record for low-power transmission by 
carrying on two-way communication with 
station 9CCQ, Braymer, Missouri, using only 
04 watts power in the plate circuit of the 
transmitting tube. Both stations employed 
standard receiving tubes and “B” batteries 
as their power source. The transmission 
feat of 2GY represents 25,525 miles per watt. 

Assuming a cost of ten cents a kilowatt 
hour, the highest prevailing rate charged by 
power companies, this transmitter’s plate 
current can be supplied for eighty-five years, 
eight hours a day, at a total cost of one 
hundred dollars. 

If radio messages could be radiated as 
efficiently throughout the universe, the largest 
100-kilowatt installations could be heard over 
a distance of 2,552,000,000 miles, sufficient to 
reach the distant stars of the solar system; 
and Mars would be within easy range of the 
larger broadcasting stations. 

At an average rate of transmission of 20 
words a minute, the power to send a message 
of 40,000,000 words would cost only one 
dollar, if purchased at ten cents per kilowatt 
hour; while this same transmission over 
telegraph lines at the rate of a night letter 
would cost $576,000. 





“Broadcasting” Wins 
At a meeting of the National Association 
of Broadcasters the question was raised rela- 
tive to substituting the word “radiocasting” 
for “broadcasting.” It was unanimously de- 
cided to use “broadcasting.” 
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Radio set with thirty-two loudspeakers. 


This method of comparing the quality 


of reproducers is used by J. D. R. Freed. By means of a switching device, any 
loudspeaker can be put into use and an electric light in front of each speaker is 
illuminated to show which instrument is in operation 


Station OKP 

A 5-K1Lowatr Western Electric broadcast 
transmitter is now in operation at Prague, 
Czecho-Slovakia, and can be heard on the 
368-meter wavelength. The broadcasting 
hours are: 5 to 6 a.M., 10 to 11 A.m., and 
3 to 4 p.m., Eastern Standard Time. The 
call is OKP. 


Minimizing Code Interference 

Tue Navy Department has called attention 
to shore radio stations regarding the pre- 
scribed silent periods. Naval transmitters 
of a type likely to cause interference to 
broadcast reception are supposed to remain 
silent between 7 and 11 p.m., Eastern Stand- 
ard Time, except in cases of emergency. 
Ships are requested to co-operate by refrain- 
ing from calling the shore stations during 
this desired silent period. 


Station GBR 
ENCLAND’s powerful transmitter at Rugby 
is known in the ether as “GBR,” and it can 
be heard on the 18,000-meter wavelength. 
It registers in America and other parts of 
the world with strong signal strength. 


Egypt Hears WGY 

Tue 4l-meter wavelength of WGY is bring- 
ing in reports of reception from all quarters 
of the globe. C. W. Biddulph, of Alexan- 
dria, Egypt, reported: “Very clear phone 
strength. Every word clear as a bell. Your 
program concluded at 7:30 a.M., our time, 
and as the announcer closed down WGY’s 
short-wave transmitter the sun was rising 
rapidly up over the desert.” 


Unique Aerials Used at KDKA 

Sration KDKA: is using two distinct 
antenna systems, one an upright copper tube 
and the other a flat top horizontal structure. 
The former is for short-wave broadcasts and 
the latter for the 309-meter programs, which 
the majority of broadcast listeners within 
the range of Pittsburgh hear. 

The station’s engineers claim that it has 
been practical to build the upright antenna 
so that its natural wavelength is close to the 
wavelength radiated from the aerial. This 
means that very little tuning of the aerial is 
required and the losses of power through 
tuning are minimized. 

The fundamental wave of the horizontal 
antenna is not quite so close to that of the 
radiated wave. 

Wooden poles, dried and treated with a 
water-proof preparation, hold the aerials aloft 
and insulate them from the earth. This is 
a departure from the use of steel structures. 

The wavelength used in the short wave 


experiments is around 60 and 65 meters, and 
the short-wave aerial is approximately half 
a wave in length. Several aerials are used 
in the low-wave transmitting system. These 
aerials are located with the idea of obtaining 
directional effects for long-distance relaying. 
Each aerial consists of a copper tube sup- 
ported vertically on a wooden pole, with a 
small horizontal counterpoise element at the 
lower end, and about four feet from the 
ground. Long porcelain insulators hold the 
tube rigid. 

The length of the short wave radiated by 
the transmitter expressed in feet is approxi- 
mately 200 feet. The aerial is a few meters 
less than half the length of the wave which 
it radiates; but the short horizontal counter- 
poise at the bottom of the tube and the 
lead-in connection with the apparatus help 
to compensate for the deficiency in length 
and bring the natural wavelength of the 
aerial near that which is broadcast. 

In order to make necessary tuning adjust- 
ments of the aerial circuit, the copper tube 
is cut in half near the middle, and a ground 
coil is placed in the space between the two 
sections of the tube. Slight adjustments of 
this coil make it possible to tune the aerial 
circuit so that its natural wavelength is 
exactly that which is transmitted. 

Only one of the several short-wave aerials 
is coupled to the broadcasting equipment. 
The others are located at certain predeter- 
mined distances from the main aerial and 
are energized by induction. Their purpose 
is to give the directional effects. When two 
of the aerials are separated by exactly half 
a wavelength, the signals have maximum 
strength at right angles to a line drawn 
between the two aerials. If two aerials are 
separated by a quarter of a wavelength, the 
condition is reversed. 

An upright aerial is not used for 309- 
meter broadcasts because it would require a 
mast nearly 500 feet high. 


Community Programs Beneficial 

CINCINNATI reports that community pro- 
grams radiated from station WSAI have un- 
expected and unsolicited commercial value. 
The Cincinnati manufacturers and whole- 
salers sent out monthly invitations to their 
mailing lists, and a substantial increase in 
business was noticed. 





Ireland Goes on the Air 


Tue first broadcasting station in the Irish 
Free State has been built by the Marconi 
Wireless Telegraph Company in the McKee 
Barracks on the outskirts of Dublin. The 
wavelength is 390 meters and the call 2RN. 
The transmitter is rated at 6 kilowatts and 
is similar to most of those used by the British 
Broadcasting Company. 














| Cubic Inch Means = 


per Gallon of Gas 
per Quart of Oil 
per Service Dollar 


OU can count on any Wisconsin 
motor for this extra “dividend” of 
power. It is built into every one 
of these great overhead-valve Sixes 
and Fours. And it endures far past 


the life of ordinary engines. 


Little by little, year after year, Wis- 
consin has refined and developed these 
motors until their performance, staying 
qualities, and economy are outstanding. 


In the bus field, particularly, Wisconsin's 
consistent extra power is important. 
For here an extra mile or two per gal- 
lon can turn loss into profits. Write 
for the facts and figures. 


Wisconsin motors are made ina 
full line of Sixes and Fours, with 
power range from 26 to 120 H.P. 


WISCONSIN MOTOR MFG. Co. 


MILWAUKEE 
MORE 


WISCONSIN 
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SK a thousand men what the morn- 
i \ ing’s most disagreeable task is and 
a thousand will answer “Shaving!” And 
no wonder, when you consider how 
primitive modern shaving is. You scrape, 
pull and hack for several minutes with 
a blade that was once sharp—the result 
—a sore, itching, irritated face, a ruffled 
temper, a loss or time. , 

You can't imagine how smooth and pleasant 
your morning shave can be until you try the new 
Vibro-Shave Electric Safety Razor. Its electric- 
ally operated biade, vibrating 7200 rimes a ininute, 
is the secret of this new, scientific method of 
perfect shaving. 

Many women too, as well as men, have dis- 
covered the satisfsction of using the Vibro- 
Shave. Why deny yourself the pleasure of a per- 
fect shave every morning! Use the Vibro-Shave 
Electric Safety Razor once and you will never 
want to be without it. 

Send us $10.00 today, and we will send you the 
complete outfit, including face and scalp massage 
attachments, five blades, cord and plug, attrac- 
tively boxed. Your money refunded without 
question within five days if you are not satisfied. 

Vibro-Shave blades lasts three times 
as long as ordinary blades 
For Use With 110 Volts Alternating Current Only 


RAZOR PRODUCTS CORP. 
i 1440 Broadway 
New York , 
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AVIATION 
DICTIONARY OF AVIATION. By Robert Morris 


French- 
English,¢ic. Languages Pub. Co., 8 W. 40 8t., New York. 


Pieree. 7 pages. Cloth. $5.9 postpaid. 











Make a real shop 


in your basement! 


This handy Parks woodworker is com- 


plete shop equipment in itself. With 
it you can do ail saris of cabinet work. 
Make toys, furniture, radio cabinets 
anything. Built for close, accurate 
work, yet staall enough to fit in a 
corner of your basement. Operates 
from light socket. Has motor, rip and 
cut-off circular saw, jointer, and band- 
saw. Add lethe and shaper at slight 
extra cost. A real machine ideal for 
home use. 


Send for circular 
The Parks Ball Bearing Machine Co. 


1552 Kaowlton St., Cincinaati, Ohio 
Canadian Factory: 200 Notre Dame East, Montreal, Canada 


PARKS 


WOODWORKING MACHINES 
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our mail tells how 
leaves which fell, quite by accident, on a 
city street nine years ago are being studied 
to determine the wearing qualities of con- 
crete. 
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A Lasting Impression 


An interesting item which came to us in 
impressions made by 


Authorities on concrete have been pay- 
ing particular attention to the “leaf 
section” of Myrtle Boulevard, Sioux 
City, lowa, where falling leaves left their 
impressions in the pavement nine years 
ago just as the concrete was being laid. 

It is believed this accidental marking 
of the street surface may provide a valu- 
able index of the rate of wear of con- 
crete pavements under city traffic, a 
matter about which very little is known 
even among cement and concrete experts. 
The accompanying picture shows one of 
the imprints. 

Some of the impressions are in the 
wheel tracks where 1/32 of an inch of 
wear would have obliterated them. 
Nevertheless, during nine years of their 
existence none has shown any wear from 
the traffic, despite the fact that from 500 
to 700 vehicles traverse the boulevard 
daily, many of them steel-tired farm 
wagons. 

Much speculation has developed as to 
how many years longer the leaf impres- 
sions will last in the pavement. The one 
shown herewith happens to lie near the 
edge of a curve in the boulevard, where 
wear is heaviest. Since nine years of 
rolling trafic have had practically no 
effect on the delicate tracery of veins in 
the imprint, engineers have predicted 
that a much longer time must elapse be- 
fore the impression of the leaf is actually 
worn out, 


H. S. McCauley. 


How Many Others Have Done This? 
It is with all due modesty and something 


akin to pride that we publish the following 


Impressions made in concrete by a fallen leaf. 








words of commendation from C. N. Wheeler: 


Scientific American, 
Gentlemen: 


Although I was not born until 1879, 
I have read every number of the Scien- 
tific American (and of the Supplement) 
since 1876, paradoxical as it may seem. 

My father was a contractor and engi- 
neer and when, in 1876, the Supplement 
was started he subscribed for it and 
after reading preserved the periodical. 
I do not know whether he had previ- 
ously subscribed to the Scientific Ameri- 
can or not, but, beginning with 1876, 
he preserved all the numbers of both the 
Scientific American, and of the Supple- 
ment, keeping them in large boxes in 
the attic. 

When I came of an age to read with 
some ease I used to go up in the attic 
and spend hours poring over these old 
papers. To me they possessed a fascina- 
tion beyond any childhood books. I 
would often ask my father about arti- 
cles I had read in them, and he would 
explain points I did not understand. In 
his work he often referred to back num- 
bers of both papers so that he gave me 
the task of filing and keeping filed both 
magazines. Finally, I became so the 
master of the contents of these volumes 
that whenever he had need of reference 
to an article or a subject he would tell 
me what it was and I would go and dig 
up the required numbers. My father 
eften said that I brought him articles on 
the subject, or allied subjects, which 
he had forgotten or did not know had 
been published in the papers. As long 
as I remained at home I kept up this 
practice. I feel that the Scientific 
American, and the Supplement, have 
been great factors in my education. 

Although I am not an engineer, or a 
contractor, I still enjoy the Scientific 
American and find it very useful in my 
present calling, that of owner of a pri- 
vate school preparing men and women— 





nine years of wear 


This impression has withstood 
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Going to Travel? 


Then by all means refer to the travel section of 
Harpers Magazine—Every month you will find 
many alluring suggestions and the announce- 
ments of a large number of Tourists Agencies. 
Railroads, Steamship Lines, Resorts and Hotels. 


SAILING DATES IN EVERY ISSUE 





For the convenience of our readers we will pub- 
lish each month the sailing dates for Europe 
and other countries together with the dates of 
special tours and cruises. 
Feel perfectly free to write us—Our Travel Bureau 
will gladly furnish any information desired. 


alpers 


MACA°*ZINE 
49 East 33rd Street, New York, N. Y. 























‘He’s Patented 
Four Inventions 


ND he’s only one of scores of inven- 
tors who got their first real start 
through spare-time study with the 

International Correspondence Schools. 


Jesse G. Vincent, Vice President of the 





Packard Motor Car Company, inventor of 
the Packard Twin Six and co-inventor of 
the Liberty Motor, is a former I. C. S. 
student. 

So is John C. Wahl, inventor of the 
Wahl Adding Machine and the Eversharp 
Pencil; W. E. Hallett, inventor of the 
Hallett Tandem Gas Engine; H. E. Doerr, 
Chief Mechanical Engineer, Scullin Steel 
Company, and W. J. Libby, inventor of 
the Libby Mine Hoist Controller. 


ERE’S the same coupon—the same opportunity 
H that these men had. There’s still a chance for 
you to get ahead if you will only make the start. 

One hour after supper each night, spent with the 
International Correspondence Schools in the quiet 
of your own home, will prepare you for the position 
you want in the work you like best. ’ cs 

Yes, it will! Put it up to us to prove it. Without 
cost or obligation, just mark and mail this coupon. 
— <= a ae ome TEAR OUT HERE — — — —— - 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
" Box 6112, Seranton, Penna. 
Oldest and largest correspondence schools in*the world 


Explain, without obligating me, how I can qualify for 
the position, or in the subject, before which I mark X. 
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We 
World’s first rotor ice boat on Andro 






oe oe ba 


scoggin Lake in Maine. This boat was 


designed and built by Carlisle A. Lincoln who describes it on this page 


from sixteen to sixty—for colleges and 
technical schools. In eleven years not 
one of the pupils I have sent to college 
has failed in his work there, and I have 
sent pupils to such exacting schools as 
Massachusetts Institute of Technology, 
Harvard, Yale, University of Pennsyl- 
vania, Worcester Polytechnic School, 
West Point, and others. I think my suc- 
cess has been due in no small measure 
to the habit of thoroughness and accu- 
racy instilled into me by my father and 
the Scientific American, and Supple- 
ment. 

During a short stay in New York a 
goodly number of years ago I got to 
talking with one of the caretakers of 
the Brooklyn Bridge. He was much 
surprised at the knowledge I showed of 
the construction of the bridge and asked 
me if | were an engineer engaged in 
steel work. All my knowledge of the 
structure had been gained in my 
youth by reading the articles in the old 
numbers .of the Scientific American 
and in other works on bridges, the 
Scientific American articles having 
stirred my curiosity to pursue the sub- 
ject still further. 

I could quote many other instances 
where the articles in your paper have 
been the entering wedge to further re- 
search. 

At present, when the Scientific Ameri- 
can arrives, it is a rush to see whether 
my son or I get it first. 

Very truly yours, 
C. N. Wheeler. 


A Rotor Ice Boat 


Mr. Carlisle A. Lincoln of Wayne, Maine, 
has sent us pictures of a new rotor pleasure 
and ice boat which he has constructed. 
Excerpts from Mr. Lincoln’s letter follows: 


The size of the “rotor motor” and a 
few of the details, may prove interesting. 
The rotor body is three feet in diameter 
and is eight feet high, with flanges top 
and bottom each six feet in diameter, 
the flanges being twice the diameter of 
the rotor. The top and bottom flanges 
with the intermediate fin are made up 
of wallboard, held in place, attached 
and reinforced by spruce cleats. The 
outer surface of the rotor is also built 
up of wallboard sections. Pipe of differ- 
ent sizes serves to support the rotor and 
one of the pieces of pipe emerges and 
forms a flag staff. The cylinder revolves 
on a floating oil sliding bearing at the 
base, and a floating oil bearing at the 
top of the apparatus. 

To spin the rotor, a round belt from a 
pulley on the rotor passes to a much 
smaller pulley on the top of the fly- 
wheel of a two-horsepower, two-cylinder, 
outboard motor. The motor being a 
one-way engine, a straight and a crossed 
belt are used so that either belt can be 
used to revolve the rotor in opposite 
directions for the different tacks. 

The outboard motor is attached on the 
ice boat by an upright plank well braced 
to the main frame. The propeller of the 
motor is taken off and the shaft put into 
a five-gallon oil can with a section of the 
top intact. When the can is filled with 
water it acts as a part of the cooling 
system. The motor can be swung back 


or forward at will to allow the belts to 
slip so that the motor can start first with 
a loose belt and then tightened to spin 
the rotor. When the rotor is humming 
like a top, the motor and belt is set to 
position and this speed can be controlled 
entirely from the motor. This ice boat 
gathers speed rapidly as there is nothing 
to hold it back in its frictional contact 
on the surface of the ice. The ice boat 
is.of conventional design. 

The same rotor outfit was previously 
used on a pleasure sail-boat craft, except 
that in its installation the mast was 
shorter to allow the rotor to be as close 
to the deck of the boat as to bring the 
center of gravity as low as possible. 


Determination 


Here is an interesting letter from a Ma- 
rine who wanted to make a telescope, two 
or three years ago, but could find neither the 
proper directions nor the materials. Owing 
to his inability to get the finer grades of 
abrasives, he was forced to do his fine 
grinding, in addition to polishing, with 
rouge, an abrasive that cuts, quantitively, 
extremely slowly. It took him 200 hours! 
He stuck—he was a Marine. 

Sir: 

I have my instrument practically fin- 
ished, it being the result of some idle 
star-gazing in some of the South Sea 
Islands two or three years ago. The 
following chronicled interest in tele- 
scopes dates, therefore, from my first 
sight of the Southern Cross. 

Grinding on the mirror started with 
what little knowledge was retained 
from an article published some ten 
years ago in “The Experimenter,” or 
some magazine of similar nature. The 
process of pitch polishing with trimmed- 
down squares near the edge of the 
polishing blank was retained, but the 
Foucault test was so hazy that recourse 





The rotor principle applied to a pleas- 
ure craft. As will be seen, the mast is 
shorter than that used on the ice boat 











—And a Great, New 
Industry Was Born 






TWENTY years ago our present chief engineer de- 
signed a small motor that ran on current from any 
electric light socket—a universal motor. 


This motor opened up vast new fields of usefulness for 
electricity, in homes, offices, stores and factories. A 
great, new industry was born. 

During all these years we have built only universal motors, con- 
stantly striving to improve them, until now, we believe, Dumore 
motors are unsurpassed for quality of construction and trouble-free 
operation. 


Dumore motors are made in any size up to 4 of a horsepower, 
operating on both alternating and direct current, at speeds up to 
15,000 r.p.m. We have supplied motors for and aided in develop- 
ing many small motor driven devices. We offer you the benefit of 
our vast experience. 


WISCONSIN ELECTRIC COMPANY 
48 Sixteenth St., Racine, Wis. 


UMORE | 


Fractional Horse Power Motors 






















ig that 
take hold / 


“The beaver” says the encyclopedia, “builds his 
dam of stems and boughs cut down by his 
powerful teeth.” 

Beaver-like in their ability to take hold and finish their 
job are the teeth of NICHOLSON Files. Whether 
made for rough machine work, the home repair shop, 
or the super-fine filing of the jewelry craftsmen, these 
teeth are cut just right to meet the particular need. 


They are tested again and again— 
HOLS rigidly—before they are sent to work. 


NS 
> >< NICHOLSON FILE CO., Providence, R.1.,U.S.A. 


~ --A File for Every Purpose 
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MUNN & CO. 


PATENT ATTORNEYS 


Associated since 1846 with the Scientific American 


WOOLWORTH BUILDING 
233 Broadway, N. Y. C. Washington, D. C. 


TOWER BUILDING 


VAN NUYS BUILDING 
Los Angeles, Cal. 
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Books and Information on Patents 
and Trade-Marks by Request. 


Associates in All Foreign Countries. 
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Advertising pays you! 
ADVERTISING brings to millions, at reasonable 
prices, comforts and conveniences which without 
advertising would be luxuries that only a few 
could enjoy. 

America is an advertising nation. That is one 
reason why the man with moderate means here 
enjoys more comforts than most wealthy men 


abroad. 

Because thousands on thousands of people ask 
for a certain article by the same name, which they 
have read in the same advertisements, it is possible 
for the advertiser to sell this item at a minimum 
of effort. 

It is therefore possible to manufacture and to 
distribute this product at a saving which you share 
with the advertiser. 

When you figure the number of these items in 
your daily life built by advertising, you can appre- 
ciate that advertising does pay you! 


FO SE 


Advertisements enable you to buy 
better things at less cost 






































A reader who is grateful for the blessings of modern surgery sends us this X-ray 
picture showing how a surgeon made a dowel pin of a piece of shinbone, to repair 
his broken arm 


was had to Herschel’s scheme of sight- 
ing on a star as he ground out his 
figure. My method was perhaps pretty 
crude to start with, the moon being 
tried and the spherical blur removed; 
then Venus with removal of the blur. 
and then a star. 

The greatest initial trouble was find- 
ing anything published concerning 
either lenses or mirrors, having searched 
some two or three dozen libraries be- 
tween here and China. The few articles 
in the Library of Congress were of no 
immediate help. 

It may interest some makers and per- 
haps excite the pity of others to know 
that I rough ground my glass with 
valve grinding compound and then im- 
mediately started in with the rouge; 
and that the rough grinding took only 
four hours, but the polishing took over 
two hundred hours. Bringing the figure 
from a sphere to a parabola took about 
eight. In explanation of the above, I 
found it impossible to get even flour of 
emery in Washington or nearby places, 
and no rouge, either (except from 
beauty shops). The rouge was finally 
begged from a mirror works. 

With the abundant help consisting 
of information concerning sources of 
supply, the constructor should know 
something of his possible troubles in 
order to appreciate your help. 

After reading the excellently clear 
exposition of the Foucault shadows by 
Mr. Porter in the February Scientific 
American, I tried my supposedly fin- 
ished mirror by means of them, and 
found that my glass was somewhere 
between a hyperbola and a parabola. 
The fact that I used only a low-power 
eyepiece may account for my impres- 
sion of having had a good mirror. 
About thirty minutes polishing brought 
the shadows on my glass to a counter- 
part of the short focus parabola shown 
in the illustrations at the top of your 
pages. 

Sincerely, 
Virl Davenport. 
Marine Flying Field, 
Quantico, Virginia. 


Ingenuity of the Surgeon 
Sometimes the modern surgeon patches 
us up just as one would patch up a torn 
suit of clothes—by taking out a piece where 
it is not needed and putting it where it is. 
A reader in Tonopah, Nevada, sends us the 
following letter: 


Editor, 

Scientific American: 

The writer was injured in a railroad 
wreck and was taken to Los Angeles to 
have a broken arm set. It was a double, 
compound fracture which occurred when 
a coach on the Tonopah and Tidewater 
Railroad, which was built to bring 
“Twenty Mule Team Borax” out of 
Death Valley, was derailed at the upper 
end of that depression. Seventeen days 
elapsed before I got out of Death Valley 
so that I might have an operation on my 
arm. 

In December, 1922, a Los Angeles 
physician drilled the broken bones and 
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laced them together with kangaroo ten- 
dons. The radius bone made a perfect 
knit, but the ulna wasted away. A year 
later, therefore, the same physician re- 
moved a piece of the shin bone and 
inserted it into the narrow canal of the 
ulna, thus making a dowel-pin. No 
screws or metal pins, no lacing and no 
plates were used. My age was then 
forty-eight, but I never was forced to 
walk with a cane or a crutch. 

I now use both hands, can climb lad- 
ders and do almost anything. The arm 
is just a little stiff but this is due to the 
long period during which it was in a 
cast. The operation is considered a 
wonderful piece of work. 

[ have another rather interesting 
photograph that might also interest you. 
The shrikes are a large family of birds, 
known as the “butcher birds” from the 
fact that they impale mice, small birds, 
lizards and rodents upon thorns while 
still living, and probably return to them 
later for food. 

Out on the Great American Desert, 
miles from water and trees, | was rather 
surprised to find a pair of loggerhead 
shrikes. They must have been migratory 
for I had never seen any before, nor 
since in such a locality. 





WIRE END 





Butcher birds impale their victims on 

thorns for safe-keeping. Here there 

was no thorn. A broken wire served 
instead 


This photograph of a lizard, shows the 
way the lizard has been impaled upon 
a splice of a guy wire of a power line. 
This was so unusual that I caused the 
pole to be otherwise guyed, cut this 
piece of wire out and carried it to town 
to have it photographed. 

While the habitat of the shrikes is 
varied, and the geographical distribution 
of their families is large, the desert en- 
vironment is not expected to encourage 
their existence here. 


Letson Ballet. 
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Notes and Queries 
Conducted by Albert A. Hopkins 





being answered by mail. 


panied by return postage. 





This department is intended for queries of general interest. 
percentage of the queries we receive can be printed here, the great majority 
Except in special cases we cannot solve mathematical 
problems, give directions for building machinery or answer queries of a special 
nature which belong within the sphere of the professional engineer. 
queries must give the name and address of the inquirer and must be accom- 
In writing about book orders or subscriptions please 
use separate sheets, give your name and address on each. 


Only a small 


All 








The Keeley Motor 
Dr. M. W. McD. asks: “Can you give me 
any references to the Keeley fraud which 
were published in the Scientific American?” 
Answer: We are afraid that you will 
have trouble in getting the papers as most 
of them have been out of print for years. 
As you live in New York you can see them 


at the New York Public Library. Here is 
the list: 
Number 26, Volume 32 
“ 2, 22 
$, 6 33 


i 15, 53 51 
“ 5, oe 80 
“ 4, o 80 
a 23, * 79 
¥< 21, “ 108, page 473 


In Volume 80 our own investigations at 


the Philadelphia Laboratory are described. 





Weight of Rain and the 
Wettest Place 
E. A. A. asks: “How much would an inch 
of rain weigh to the acre of ground and 
where is the heaviest rainfall in the world?” 
Answer: These are both interesting ques- 
tions. The weight of an inch of rain on an 
acre of ground would be 226,512 pounds. 
The wettest place on earth is Cherrapunji, 
India, where there is an annual precipitation 


of 457.80 inches. 





Quenching of Copper and Brass 


J. M. R. asks: “How can I quench copper 
and brass?” 
Answer: Quenching copper, brass or 


bronze from a red heat will have no partic- 
ular effect on the metal. In the case of red 
brass or yellow brass such quenching would 
require to be carefully carried out, other- 
wise the objects would break into pieces or 
crumble. 

In foundries, brass castings of the different 
alloys in use are cooled by water right 
along; sometimes to “blow out” the cores 
and clean the castings, and occasionally to 
hasten their cooling for some impatient cus- 
tomer, or they may be chilled by water 
while in the :nold to prevent local segrega- 
tion which would cause the castings to leak 
under pressures, but such treatment pro- 
duces no hardening effect, if anything they 
are softened thereby in small degree. Heat 
treatment is sometimes applied to certain 
alloys in cast form—the bronzes—but this 
is done to change the crystal formation to 
one more desirable, than to effect the hard- 
ness of the metal. The nonferrous alloys 
are not affected like the steels by rapidly 
cooling them. 


Sulphur As a Fertilizer 

A. E. H. asks: “Can you give me informa- 
tion as to sulphur as a fertilizer?” 

Answer: We referred this matter to the 
Department of Agriculture and this is their 
reply: 

“While the Department has not issued a 
publication on the subject we take pleasure 
in supplying you with information as fol- 
lows: While it is unquestionably true that 
sulphur is essential to plant growth, espe- 
cially in connection with the formation of 
certain essential oils, and for the proteins, 
which are present in all vegetation, yet the 
direct use of sulphur for different crops in 


the eastern part of the United States, par- 
ticularly when fertilizers containing acid 
phosphate, kainit, manure or double salts, 
sulphate of ammonia or any other sulphur- 
carrying material is used, remains to be 
proved necessary. It is also true that, in 
general, the soils of the eastern United 
States appear to be fairly well supplied with 
sulphur in some form. In certain sections 
of the far west there are soils which seem 
to be strikingly deficient in sulphur and 
which respond to applications of either ele- 
mental or combined sulphur. These findings 
are based on experimental work conducted 
chiefly by the Oregon and Washington Agri- 
cultural Experiment Stations, respectively. 
Publications which have been issued by these 
stations may be obtained from them direct. 

“In summing up the sulphur situation as 
it applies to soil fertility problems, we find 
that the use of commercial fertilizer or barn- 
yard manure, which carry sulphur, tend to 
adequately supply the sulphur requirements 
of plants. Another source of supply comes 
from the rainfall, certain investigators esti- 
mating the annual addition of sulphur to be 
from six to eight pounds. This will vary 
in accordance with the location, whether in 
the country or near cities. On the other 
hand, the Rothamsted (England) Station 
estimates losses by leaching, based upon the 
yearly drainage from the experimental fields, 
to be about twenty pounds. Under such 
conditions, unless some material is applied 
to the soil which furnishes sulphur, the pos- 
sible need of an artificial supply of sulphur 
will have to be given some consideration in 
connection with soil fertility research. This 
has been recognized in the far west, as has 
been pointed out, where investigations show 
the need of applying some sulphur-carrying 
material in order to obtain satisfactory crop 
yields. 

“A more general soil fertility survey in- 
volving field tests may broaden the extent 
of soil areas to which sulphur may be prof- 
itably applied, but such studies have not yet 
been deemed necessary from the present state 
of our knowledge on the subject of sulphur 
as a fertilizer. 

“Sulphur is being used to determine 
whether it is practicable to control potato 
scab by applying it to soils which are in- 
fested with the potato scab organism. Re- 
sults of some promise have been obtained 
along this line. In such trials the principle 
involved has been one of making the soil 
more acid, at least to the point at which 
the scab organism fails to function actively. 

“Tt might be desirable to suggest to your 
correspondent that he write to some of our 
State Agricultural Experiment Stations for 
their available publications on the subject 
in which he is interested. 

The list of stations which follows may be 
helpful: 


“Wisconsin Agricultural Experiment 
Station, Madison, Wisconsin; 
“Tilinois Agricultural Experiment Sta- 
tion, Urbana, Illinois; 

“Kentucky Agricultural Experiment Sta- 
tion, Lexington, Kentucky; 

“Ohio Agricultural Experiment Station, 
Wooster, Ohio; 

“Kansas Agricultural Experiment Sta- 
tion, Manhattan, Kansas; 

“Oregon Agricultural Experiment Sta- 
tion, Corvallis, Oregon; 

“Washington Agricultural Experiment 
Station, Pullman, Washington.” 
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Pieree-Arrow uses DAYTONS 


Dayton Steel Wheel popularity continues to 
grow and grow. More Dayton Wheels were 
in 1924 than in 1923. And 1925 broke all previ- 
ous records, by more than 46 percent. 


Why? Because the Dayton Steel Wheel is the 
common-sense—natural—final wheel for the motor 
truck. It has proved its worth. It is here to stay. 


That’s why Pierce-Arrow and nearly all the lead- . 
ing truck manufacturers use Dayton Steel Wheels 
on all or part of their production. Specify them 
on your next order. 


THE DAYTON STEEL FOUNDRY COMPANY 
Dayton, Ohio 


Dayton 


Steel Trick Wheeis 
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“WONDER” Cold Pipe and Tubing Benders 
Do ies Crack, Flatten or Crimp the Pipe 
Standard 





32 Pearl St. Boston, Mass. 


Seu for Po, a 




















{VOUT wendor bomsach poner endnon ons 
be packed into so tidy a bundle! Flexifour is 
very accessible---easy 


refinements, coming 
bi] of 25% more 
make Flezxifour 


Men to manufacture Metal Toys and Novelties. 
Good chance to start your own well-paying busi- 
ness producing such big sellers as Toys, Novel- 
ties, Ash Trays, Book-blocks, Souvenirs, Advertis- 
ing Specialties, Paper Weights, ete. We furnish 
forms with complete outfit for speedy production, 
Absolutely no experience or tools necessary; no 
special place needed. Small investment puts you 
on road to success. Demand exceeds supply and 
we assist and co-operate with our manufacturers 
in selling their products. We put you in touch 
with the buyers and assure an outlet for your 
goods. Strictly a business proposition and thorough 
investigation invited. A splendid opportunity for 
an enormous and profitable business for ambitious 
men. No others need apply. Catalog and in- 
formation mailed on request. 


Metal Cast Products Co. 
1696 Boston Road New York 
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NO ADAIR INVESTOR HAS LOST 








Why Your 
Rea. Estate Borns 


should be Guarantees 














4 DOLLAR IN OVER 60 YEARS— 


No Adair investor can ever lose— 


That is what the Adair Guarantee means 
—the pledge of $2,<00,000 insuring you 
against every possibility of loss. 


Your Money Should Earn 6%2%— 


backed by an Unconditional G 


OUR money is precious. 
not or cannot be guaranteed ? 


bond can be guaranteed—only the best are insured. 


fied with second bests? 


uarantee of Safety 


Why invest in securities that either are 


Only the highest type of mortgage 
Why be satis- 


Adair Guaranteed 612% Bonds have every standard safeguard—and, 
in addition, both interest and principal are unconditionally guaranteed 
by the Adair Realty & Trust Company, with capital and surplus of 


over $2,500,000. 


lf your present investments are 


not guaranteed, cannot be insured 


and do not yield 62%, ask yourself, Why? 


This booklet is yours for the asking. Write our nearest office. 


PHILADELPHIA 
Packard Bosiding 


Offee ond Carroegon 





ADAIR REALTY 
& TRUST Co. ‘Founded /865 


CAPITAL G SURPLUS OVER $2,500,000 


NEW YORK 
Ada Realty 
& Mortgage Co, Ine 
270 Madison Ave. 


Heaiey Building, ATLANTA 


Please send me your booklet describing Guaranteed Mortgege Bonds 


Address . 























GEARS 


All Kinds-S$mall 
The most made and prices 
reasonabie. carry « 
tine of genre ta epee ta stock for imme ; 
gears of all kinds. gy Fy your in- 
quiries. 


Write for Catalogue 20 


CHICAGO STOCK GEAR WORKS 
195 South Jefferson Street Chicago 

















JEWELRY WORK 


LEARN WATCHW AND ENGRAVING 


A fine trade commasding a good salary anu your 
services always in demand or you can 
start in business for yourself. At 


BRADLEY INSTITUTE 


The greatest school for 
qotehanspere in the world, A: 


nies cor tahoat a 















INVENTIONS PERFECTED 


MODELS MADE 
In a fully equipped machine shop 


Manufacture Dies, Tools, Jigs and Fixtures of Precision 
Let us manufacture and act as your factory 


301 W. Grand Ave. 
Moore & Co. E> Bier 
Tel. Dei. 1819 
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WASHINGTON'S 


NEWEST AND MOST 
LUXURIOUSLY 
APPOINTED 
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Avoid Disaster 
in Investments 


EFORE investing your surplus funds, 

take the precaution against loss by 
seeking the expert and conservative 
advice of your local or investment 
banker who will gladly serve you. 


Eliminate the Loss 


in Investments 


For after all good investment oppor- 
tunities predominate. Caution, Care, 
Investigation will reveal safe and profit- 
able channels for your surplus funds. 


The Fimancial Article that appears in 
the April issue of Harpers Magatine 
will help solve your in pr 


Harpers 


MAGAZINE 
49 East 33rd Street, New York, N. Y. 
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Science and Money 
Some Aspects of Rubber 


By Henry 


F geomgen it is popularly believed that 
tire production is responsible for rub- 
ber company profits, there were many know- 
ing shareholders of several such companies 
who, in January and February, were wishing 
for severe storms and slush so that their 
companies could dispose of the accumulated 
supplies of rubbers, boots and other foot- 
wear, because the sale or non-sale of these 
products would to a large extent determine 
the size of 1926 dividend payments. Natur- 
ally, however, with some 5,000,000 automo- 
biles being turned out a year, practically all 
equipped with five tires, and with normal 
replacements of tires for all the millions of 
cars manufactured during the past 20 years 
which are still in use, this angle of the 
business is not to be minimized. 

In fact, 62,000,000 tires were said to have 
been manufactured in 1925 in contrast to but 
18,000,000 in 1916. These figures alone are 
an index to the enormous increase in the 
consumption of rubber and make it evident 
that problems of production and merchan- 
dising should arise. Henry Ford maintains 
that there will be eventually 30,000,000 auto- 
mobiles in the United States. Unless some 
substitute for rubber tires is found, supply 
has its own little job of keeping up with 
demand all laid out for it. 

The change in fashion from cord tires to 
balloon tires, together with the increased 
demand for tires, has been largely respon- 
sible for the shortage in rubber about which 
so much has been heard in recent months. 
The balloon tire utilizes a third to a half 
more rubber than the older cord tire, and as 
practically all the 1925 and 1926-model cars 
were equipped with them, the consumption 
of rubber has for that reason jumped far 
beyond former estimates of probable present 
requirements. 


The British Monopoly 


But what has been particularly responsible 
for the increase of its price is the fact that 
rubber is practically a British monopoly. 
We grow very little, if any, of our own, but 
purchase most of it from England and its 
colonies, who apparently have us at their 
mercy through a simple legislative act—the 
Stevenson Plan, which has considerably dis- 
turbed Americans. 

This plan was adopted in 1922 at a time 
when over-production was imminent. This 
condition was to be avoided by restricting 
the exportation of rubber to “a fixed stand- 
ard preduction assigned to each plantation.” 
No effort was made to limit the planting of 
trees or to decrease production, as there was 
no intention to create a shortage either then 
or some five years afterward when new 
plantings would begin to bear. At the time 
there had been a great slump in the market 
price of rubber and enormous stocks of rub- 
ber had accumulated, adding to the general 
depression. 

Producers, in accordance with the provi- 
sions of the Stevenson Plan, were allowed to 
export only 60 percent of their “standard 
production,” but a scale was arranged 
whereby, if the price of rubber was main- 
gained above 30 cents per pound for three 
consecutive months, an extra five percent in 
exportation should be allowed the next quar- 
ter; if the price was maintained at 36 cents, 
a ten percent increase was allowed. A de- 
cline from 30 to 24 similarly restricted ex- 
portation by five percent. The price was 
thus thought to be fixed at around 36, and 
indeed, it averaged about 30 cents a pound 
for two years thereafter. The year 1925 
marked the turning point, the price rising 
from 36.7 cents in January, to $1.03 in July. 
Under the regulating plan, the export allow- 
ance was increased to 85 percent of “stand- 
ard production,” and later increased to 100 
percent in February of this year. The Plan, 
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under present price conditions, therefore, js 
non-restrictive. 

Although intended to stabilize the indus. 
try, the Stevenson Plan has led to interna. 
tional friction and ambitious plans on the 
part of American rubber interests to disasgo- 
ciate themselves from foreign dependency, 
In refutation of the allegation that Eng- 
land, through operation of the Stevenson 
Plan, expects to pay off her War Debt to 
America, amounting to $4,000,000,000, argu- 
ments are put forth that the run-up in rub- 
ber prices was due solely to supply and de. 
mand. 


What Shall America Do? 

Obviously, the way for America to provide 
for an adequate supply is to grow it herself. 
Unfortunately the climate of the United 
States is not one suitable for rubber pro- 
duction, so that it is necessary to acquire 
plantations in Mexico, the Philippines, Dutch 
East Indies or West Africa. Perhaps Mr. 
Firestone’s proposal to put some $100,000,000 
into his Liberia venture is better known than 
any other scheme. The probabilities of his 
plans materializing are small, since his esti- 
mates of operating costs are generally re- 
garded as decidedly low, and as such a sum 
is considerably more than the capital and 
surplus of his present company. Indeed, it 
is hardly conceivable that his stockholders 
would sanction such an undertaking despite 
its attractions. 

Real relief is coming through the United 
States Rubber Company which has some 
124,000 acres or 194 square miles of rubber 
plantation lands in Sumatra, representing an 
investment of approximately $25,000,000. In 
1925 about 20,000,000 pounds of rubber were 
obtained from this source and this amount 
is expected to be increased 75 percent in six 
years, through new plantings and more ma- 
ture bearings. 

The formation of a $10,000,000, rubber- 
producing corporation in January by mem- 
bers of the National Automobile Chamber is 
a forward step toward the solution of the 
problems at hand, At the same time “The 
Rubber Association of America” was organ- 
ized, which expects to expend $50,000,000 
over a period of five years in the planting of 
rubber trees in areas under American con- 
trol, or where favorable conditions would be 
assured. Details were lacking at the time of 
this writing, but as both companies were 
being organized by leading figures in the 
rubber industry and had the backing of See- 
retary Hoover, it is to be assumed that the 
United States in the future will have a 
domineering position in the rubber world. 


Supply Cannot Meet Demand 


The perplexing difficulty of regulating 
supply so as to coincide with demand is that 
it takes five or six years for a rubber tree 
jto reach a bearing age. Five years ago 
production exceeded consumption, prices 
were low and there was no incentive, there- 
fore, to go ahead with plantings. In 1920 
production exceeded consumption by nearly 
80,000 tons. In 1924 and 1925 these figures 
were reversed, consumption excgeding pro- 
duction by about 55,000 tons. 

Some idea of the immediate outlook is 
given in the following estimated figures as 
compiled by the Rubber Association (in 
tons). 


Estimated World 

Production Consumption 
TE 606,000 575,000 
ee -.. 623,000 608,000 
Midis oo -.- 633,000 641,000 
SOs. ba tewcees 637.000 672,000 
1980... Bk ee 641,000 703,000 


Rubber is now used in the manufacture 
of 30,000 articles of commerce, and as new 
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Money To 
Finance 
Your 
Proposition 


I am looking for an 
article to manufac- 
ture that will have a 
popular appeal and 
can be sold for from 
25c to $5.00. 


Write giving full in- 
formation as to your 
product and _ terms 
which you offer to 
secure the necessary 
capital. All corre- 
spondence will, of 
course, be strictly con- 
fidential. 


W. F. Zimmer 
506 Detroit Life Bldg. 
Detroit, Mich. 
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developments in the industry are constantly | 


taking place, it will be seen that the problem 
of creating a supply adequate to meet the 
demand of the future is a serious one. 

The shortage in rubber brought forward 
several interesting measures to alleviate the 
situation. Old rubber again commanded a 
market, and junk men were quick to gather 
in all the discarded tires, boots and 
rubber goods, which could later be offered 
for rubber reclamation. Scientists experi- 
mented in reclamation processes and a 
French engineer is thought to have made a 
practical discovery of importance. His 
method is to extract pure rubber from worn- 
out rubber by a new catalyzing process, esti- 


hose, 


mated to cost only 30 francs per ton. As 
British financial interests are investigating 
this proposition, we may expect to have its 
worth promptly demonstrated. An Ameri- 


can chemist, not to be outdone, claims he 
has invented synthetic rubber, which can be 
derived from various products and even from 
garbage. After all, something may be de- 
veloped which can be used to meet a crisis. 

To facilitate the trading in crude rubber 
and rubber futures, the Rubber Exchange of 
New York, Inc., was organized in January, 
with a membership of 250, and opened for 
business on Tuesday, February 2nd. This 
Exchange operates similarly to the New 
York Stock, New York Cotton, the Coffee 
and the Sugar Exchanges. The floor is con- 
nected by telephone, telegraph and cable 
with the leading rubber centers of the world, 
and the latest information regarding condi- 
tions is available to its members. Such an 
Exchange is a recognition of the world im- 
portance of the commodity and its facilities 
will do much to protect the interests of all 
concerned. In view of the price of around 
$1.00 which prevailed for a time, it is inter- 
esting to note that the initial sale on the 
Exchange was for one lot, or five tons of 
rubber to be delivered in May at 63 cents 


per pound. The first day’s transactions 
amounted to 60 tons. 
Develop t of Rubber Companies 
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er to genera! agents. 


440 WN. Clark, Chicago 














Experimental and Model Work 


Fine Instruments and Fine Machinery, 
inventions Devel 
Special Teeols, Dies, Gear 


HENRY ZUHR, Inc. 


ttl ug, Ete. 


HENRY ZUHR, Inc. _—_187 Lafayette St., New York City 
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PATENT FOR SALE 


TOOTH PASTE EJECTOR AND BRUSH 
HOLDER. Dispense with cap and eliminate the 
handling of the tube, thereby keeping the tube in 
more perfect condition. United States and Cana- 
dian Patents No. 1,568,921. Address Thos, H. 
Roberts, 11 Pine St., Cranford, N. J. 
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Unless one is actually a buyer or seller 
of rubber for business purposes, one will not 
have much opportunity to deal with the 
Rubber Exchange. The unit of trading there 
has been made purposely large to keep out 
the small speculator. Such persons, or 
others desiring to interest themselves finan- 
cially in the industry will find the shares of 
rubber companies as traded in on the Stock 
Exchanges more satisfactory to deal in than 


in rubber futures. Rather complete informa- | 


tion, furthermore, regarding the companies’ 
earnings and prospects are available through 
newspaper and magazine articles and other 
published reports, so that purchases can be 
made intelligently. It is also possible to 
obtain opinions from investment houses. 
The development of rubber companies has 
been from old establishments making iron 
tires for carriages, just as automobile com 
panies have been organized from former 
wagon and buggy works. The history of 
both businesses is closely related, 
has had its periods of great depression and 
great prosperity. While most motor com- 
panies have paid off accumulated dividends 
and obligations and have established a potent 
earning capacity, rubber companies are just 
beginning to bring their financial houses in 
order. However, rubber concerns have come 
through the post-war depression period with 
less wounds than many other industrials. No 
companies have been actually forced out of 
business and 1925 earnings and 1926 pros- 
pects are such that great optimism reigns. 
At one time it was necessary to finance 
rubber companies with first mortgage bonds 
bearing usually eight percent coupons and 
offered to the public at discounts. Features 
such as high call prices or redemption by 
lot were added to lend a speculative aspect 
and so widen the appeal. Those who had 
faith in the ultimate trend of the business 
have benefited materially, since these bonds 
are now quoted at relatively high prices or 
have been called in for payment through 
retirement or through refunding at much 
lower rates of interest. When rubber com- 
panies begin to finance improvements or 
extensions by the sale of common stocks, 
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“Those Van Dorn Storage Cupboards 
have proven a sound investment!” 


Owners of one or more of the various 
styles of Van Dorn Storage Cupboards 
have this assurance: Every dollar of their 
cost has been returned many times over in 
protection to the articles stored against 
damage caused by dust, dirt, dampness, 
carelessness and possible 
destruction by fire or rodents. 
to the advantage of protection, Van Dorn 
Storage Cupboards effect an appreciable 
saving of tinget as the possibility of hunt- 
ing for lost or mislaid articles is elimi- 
nated. The resultant orderliness creates 


misplacement, 


greater production effici 
of office workers. 
A new and improved 


enables you to choose t 
style of storage equipm 


In addition 
choose. Four of these 
trated below. 


Dorn merchant in 
write us direct. 


ency on the part 


line of Van Dorn 


Steel Storage Cupboards and Wardrobes 


he exact size and 
ent you need for 


your particular requirements. 
There are seven styles from which to 


styles are illus- 


For complete information 
and prices, communicate with 


the Van 


your community or 


THE VAN DORN IRON WORKS COMPANY 

















Main Office & Factory, Cleveland, Ohio 


Agencies in All Principal Cities 





Branches: New York—Chicago— Pittsburgh—W ashington—Cleveland 


Note: All Ven 
Porn Storage 
Cup ex- 
cepting the 
Desk High 
style are con- 
vertible into 

bv 
removing all 
but the top 
shelf and in- 


serting coat- 





Broad St. at Fairmount Avenue. 


*PHILADELPHIA- 


ROOMS $292 UP. 
* WRITE FOR BOOKLET - 








RAINEMIOTEL 








15 Cents the Copy 


EUROPEAN PLAN. 
703 Market Street 
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Factory Production Size. 


The New South Bend Lathe 


is heavier, stronger, has greater belt power— 


quent ia in accuracy te any lathe built. 
Free Catalog. Easy Payment Plan if desired, 


South Bend Lathe Works 


rite for 


VA Veticiias 








524 E. Madison St. South Bend, Ind. _, | 


Executives, In 


oml CAMERA CRAFT 
“| A Monthly Photographic Magazine 


covers all phases of photography. is 
practical, interesting and 
Sample copy on request 


Camera Craft Publishing Company 


American Pencil Co., 217 Fifth Ave., ¥. Y. 
Makers of the famous VENUS Pencils 


Ideal for Artists, 


$1.50 by the Year 










- San Frascises, Cal. 





Yellow 1209 





Saige sts White 1215 
for 
New Lathe aon cat Weta os 
’ Ze nderscoring an 
Catalog Free! Marking Blueprints 
Shows 96 styles and sizes from 
smallest Bench Lathes to Largest oft all dealers or write direct 


Accountants, 
structors. Etc 
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What 


Do You Do 


WHEN the mind becomes sluggish? 
WHEN the muscles appear stiff? 
WHEN you hear knocks in the human engine? 


Do You 


GET away from the old job? 
GET away from that sameness? 
GET out into the open? 


Most of our ills do not require medical attention. 
A change of atmosphere, change of surroundings— 
something different is usually the best tonic. 


What could be more relaxing than to view and study the heavenly 


bodies through a telescope! 


ly bodies are vagaries 
other heavenly bodies are vagaries. 


To most men, Mars, Venus and the 


Get acquainted with them! 


It is now possible to 


Build Your Own Telescope 


This pleasure is within your grasp at little cost. 


AMATEUR TELESCOPE MAKING 


(Just published) 


tells the amateur 


HOW TO MAKE a telescope, and 
WHERE TO BUY the material. 


PRICE POSTPAID 


$2.00 Domestic 


$2.15 Foreign 


SCIENTIFIC AMERICAN PUBLISHING CO. 


Woolworth Building 


New York 
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The Best Ideas 


Fram 


150 Business Magazines 


The really worth while ideas— 
whether on selling, or management, 
or finance—can best be obtained 
from worth while business maga- 
zines. But can you afford to read 
through hundreds of magazines 
each month to get the really worth 
while ideas out of ail of them? 


LEFAX siegazines in One 


Contains the best ideas published 
in 150 business magazines digested 
and condensed into one compact 
magazine with articles methodically 
arranged so that they can be re- 
moved and inserted in your pocket 
memorandum hook, or filed for 
reference. 

Each month our editorial staff 
goes through the list of business 
magazines, picks out the most use- 
ful articles in each field, strips them 
of all unessential details, and pre- 
sents the concentrated, business- 
building facts to its readers. What- 
ever your business may be, each 
issue of LEFAX contains some- 
thing that will interest and assist 
you. 

PIN THIS AD to your card or 

letterhead 

We will place your name on our 
subseription list ($3.00 per year) 
but if you are not satisfied with the 
irst copy you may cancel your sub- 
seription and will owe us nothing. 


LEFAX, Inc., 145 S. 9th St, Phila, Pa 




















To the Arctic 
by Air 


Just forty years ago in THE 
FORUM, Dr. Fridtjof Nansen 
set forth his plans for Arctic ex- 
ploration. In the April FORUM 
he reviews the accomplishments 
of the past forty years and dis- 
cusses modern achievements which 
may be expected through the aid 
of modern agencies, such as the 
dirigible. 

Dr. William MacDouga, Pro- 
fessor of Psychology at Harvard 
University urges scientific investi- 
gation of the mysterious phe- 
nomena of “ghosts,” “‘psychics,”’ 
and similar marvels. 


In every issue of THE FOR- 
UM, Dr. E. E. Free, former 
Editor of the “Scientific Ameri- 
can,” gives an entertaining and 
non-technical explanation of the 
latest developments in the world 
of science. 


FORUM 


A Magazine of Controversy 


Edited by 
HENRY GODDARD LEACH 


All Newsstands 35c 

















the public will know that the industry is 
again on a sound basis and that the bonds 
and preferred stocks are more nearly of in- 
vestment quality. 

Investors must not be fooled by the differ- 
ence in price of rubber stocks and pick up 
apparent bargains before investigating them, 
for this difference is quite likely to be the 
amount of accumulated dividends thereon. 
For instance, one company has two Ist Pre- 
ferred Stocks outstanding. On the same 
day one stock sold for 112 and the other at 
86. This is perplexing until it is known that 
on one stock there was payable $26 of back 
dividends, which the holders of the other 
stock had already received. 

The rubber industry is quite essential as 
a counterpart for the motor industry, aside 
from its great necessity in providing the 
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various rubber articles, and an intelligent 
effort is being made to relieve the business 
of its present hazards. Undoubtedly there jg 
much money to be made in the investment 
of funds in rubber stocks, both from sizeable 
dividends and from market appreciation of 
shares. Those companies which do a diversi. 
fied business and which are in control of 
situations from the plantation to the mer. 
chandizing of the finished products, would 
seem to offer the greatest possibilities. Like. 
wise, investors need not decline to invest in 
the bonds of rubber companies just because 
they are such a type of bond, for the indus. 
try is one of the ten most important ones 
and essential merchandize is manufactured. 
A return slightly higher than prevailing 
rates may usually be obtained from rubber 
company securities. 


The Heavens in April 


By Professor Henry Norris Russell, Ph.D. 






At 11 o’clock: Apr. 7. 
At 10% o'clock: Apr. 14. 
At 10 o’clock: Apr. 22. 


rir. 


At 9 o’clock: May 7. 
At 8% o’clock: May 15. 
At 8 o'clock: May 23. 


At 9% o’clock: April 30. 


The hours given are in Eastern Standard Time. 
must be made one hour later: 


When local summer time is in effect, they 
12 o’clock on April 7, ete. 


NIGHT SKY: APRIL AND MAY 


The Heavens 

N our usual glance at the sky, we find 

the Great Dipper high in the north, with 
Draco below and then Ursa Minor and last 
Cepheus and Cassiopeia close to the horizon. 
Lyra and Cygnus are rising in the northeast, 
Ophiuchus in the east and Scorpio in the 
southeast. Above them are Hercules, Corona 
and Bootes. Virgo and Leo are high in the 
south and southwest, with Hydra and Corvus 
below. Auriga, Gemini and Canis Minor are 
well down in the western sky and Orion has 
just set. 


The Planets 


Mercury is a morning star all this month, 
but is best visible towards its close, when 
he is farthest from the sun, both apparently 
in degrees and actuaily in millions of miles. 
At his greatest elongation on the 28th, he is 
27 degrees from the sun—his greatest actual 
distance, 43,000,000 miles being reached six 
days earlier. 

At this time the planet is in Pisces and 
rises just before 4:30 a.m., so that he should 
be easily visible just before dawn. 

Venus is also a morning star and at her 
greatest distance from the sun—46 degrees 
—on the 18th. She is in the constellation 
Aquarius and rises at about 3:45 a.m. on the 


Ist and at 3:15 on the 30th of the month. 

Mars is in Capricornus and rises about 
2 am. He is approaching the earth and 
growing brighter, but is still more than 
130,000,000 miles away. Nevertheless he is 
as bright as a star of the first magnitude. 
Jupiter is also in Capricornus an@ is in con- 
junction with Mars on the 23d when the two 
planets are less than a degree apart—Jupiter 
being to the northward. The morning sky 
about this time will present a fine spectacle. 
All the brighter planets will be simultane- 
ously visible, for Saturn is in Libra and 
crosses the meridian at about 1:30 a.m. on 
that date. 

Uranus is also a morning star, and in 
Pisces between Mercury and Venus, but is 
visible only with a telescope—at least in his 
present unfavorable position. Neptune is in 
Leo and observable in the evening. F 

The moon is in her last quarter at 4 P.M. 
on the 5th, new at 8 a.m. on the 12th, in her 
first quarter at 6 P.M. on the 19th and full 
at 7 p.M. on the 27th. She is nearest the 
earth on the 10th and farthest away on the 
22nd. During the month she is in conjunc- 
tion with Saturn on the 2nd, Mars on the 
7th, Jupiter and Venus on the 8th, Uranus 
and Mercury on the 10th, Neptune on the 
2lst, and Saturn again on the 29th. 








APRIL, 














APRIL, 1926 SCIENTIFIC AMERICAN 283 








SOLD QUT] 


“Sold out,” said the newsdealer to the belated seeker after knowl- 
edge who applied at the newsstand last month for a copy of the 
Scientific American a few days after it was placed on sale. 


“Sorry, but we have no more copies for sale,” said the circulation 
manager the next day. “The last issue of the Scientific American 
is exhausted.” 


All of which only goes to show that even editors and publishers 
sometimes are surprised at the way the public takes to a magazine 
which rapidly is growing in interest and popularity. 


In growing numbers men and women are finding in the Scientific 
American the one best means of keeping abreast of the times, of keeping 
informed of the tremendous strides forward the leaders of science and 
industry are making—steps that vitally affect the lives and habits of all 
of us. In growing numbers they are demanding it at the newsstands. 


When you ask for your copy next month you may find it already 
has been sold to some one else. That very misfortune happened to 
many Scientific American readers last month; it is likely to happen to 
still more, for the Scientific American is winning new friends with y, 
every issue. 
















Don’t run any risk. Each month articles are appearing 
that you cannot afford to miss. There is only one sure way 
of getting your Scientific American regularly. Subscribe. 


SCIENTIFIC 
AMERICAN 


233 Broadway 
New York, N. Y. 


Send me Scientific 
American for eight 
months. Check for $2.50 is 
enclosed. 


This coupon and a check for $2.50 will insure 
you against disappointment for the next eight 
months— all the rest of this year. 
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Commercial Property News 
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A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 


Inventors are the most 
interesting people in the 
world, Their vision, their 
determination and their 
hard work are responsi- 


Dents for Inventors 
ble for practically all the 
progrese that mankind 


a 
ti 
nt he 
has mace. 


These very qualities which make for suc- 
cess in inventing are the same qualities that 
often operate to the disadvantage of the 
individual inventor. The inventor has vision, 
but he is likely to be visionary. He has 
determination—and it is a virtue he certainly 
needs if he is to get anywhere—but he is 
likely to be obstinate. He is not afraid of 
hard work, but too often this work is in the 
wrong direction. 

In other words, the inventor is often not 
a business man, even though his rewards de- 
pend at least as much upon business ability 
as upon the merit of the particular invention. 
The following item is the first of a series of 
Don'ts for Inventors which we will publish 
in future issues, 


I—Little Things Count 

One of the most encouraging things about 
inventing is that it generally is the simple 
little ideas, ideas that any of us might have 
thought of, which make the most money. 
The husband who watched the tedious efforts 
of his wife in doing up her back hair and 
then devised the wire hairpin made a far 
greater fortune than he probably would have 
made if he had invented a piece of compli- 
cated machinery. 

The little invention costs less to manufac- 
ture. If you want to sell it outright or 
license it on a royalty basis, there are a far 
greater number of prospective buyers than 
there would be for something that requires 
elaborate means to produce. Then, too, there 
is a wider market for the article itself; and 
although the price may be low, the large 
volume of business and the repeat customers 
will usually buy, more than make up for 
the initial price received for something that 
is more expensive. Don't be afraid your 
invention is too simple to make money. 





Salt Water Taffy 


O little boy would think of leaving the 

seashore without a bag of salt water 
taffy. This universal habit is responsible 
for a business running into the millions of 
dcllars. It is a business which recently was 
in jeopardy, until the United States Supreme 
Court came to the rescue. 

John R. Edmiston, of Wildwood, New 
Jersey, in 1923, contended he was the 
originator of salt water taffy and for ten 
years prior to 1905 was the only one to 
manufacture it. The Patent Office registered 
“salt water taffy” 2s his trademark. 

Edmiston then notified all the other manu- 
facturers of the confection to cease using 
the trademark and served notice that he 
would collect royalties on all taffy made 
since 1895. These royalties would have run 
into millions. 

About 500 candy manufacturers, chiefly 
along the Atlantic seaboard, joined in the 
battle against Edmiston. It began in August, 
1924. Recently the Supreme Court ruled 
that the term “salt water taffy” is free to 
everyone and cannot be registered as a 
trademark. : 





Imaginary Mills 
y HEN is « mill not a mill? When it 
is a mill in name only, declares the 
Federal Trade Cormission. 

The Western Woolen Mills Company, a 
corporation of Salt Lake City, has been sell- 
ing knit underwear, sweaters, hosiery, 
shirts, blankets and similar merchandise 


Conducted by 


Milton Wright 





Patents Recently Issued 
Classified Advertising 
Advertisements in this section listed under proper classifications, rate 25c 


per word each insertion; minimum num 


ber of words per insertion 24, maximum 


60. Payments must accompany each insertion. 


Official copies of any patents listed 


number to insure receipt of desired patent copy. 
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Pertaining to Apparel 

ADJUSTABLE FASTENER Device.—Adapted 
to be used especially in connection with arti- 
cles of wearing apparel, such as dresses 
coats or caps. Patent 1565202. H. Reiter, 
R. 1608, 100 5th Ave., New York, N. Y. 

GARMENT SupportTer.—A detachable sup- 
porting device which may be applied to 
trousers for gripping the waistband of nether 
garments. Patent 1566206. C. A. Greene, 
1674 Broadway, New York, N. Y. 

Suprorter.—Of a flexible nature, which 
ean be made to fit any person, and will keep 
in place without metal staves, straps or 
bands. Patent 1565429. I. Dodge, 9 Farren 
Ave., San Francisco, Calif. 

UNDERGARMENT.—For women, which is 
equipped with means for supporting the hose 
from the shoulders of the wearer, where cor- 
sets are not worn. Patent 1568917. Adeline 
C. Peterson, 556 Breckenridge St., Buffalo, 
N. ¥ 

Corset.—Which may be from time to time 
adjusted so as to be varied in size throughout 
or at different sections. Patent 1568909. S. 
J. Newman, c/o I. Newman & Sons, New 
Haven, Conn. 

PNEUMATIC FooTWEAR CONSTRUCTION.— 
By means of which a high degree of resil- 
iency is provided for the heel portion of 
ordinary type shoes. Patent 1568405. J. C. 
Keller, 18 E. Elm St., Chicago, Tl. 

Suoe Srrvucrure.—Which while closely 
simulating in appearance a turned-sole shoe, 
is free from many of the objectionable fea- 
tures. 
Kent Ave., Brooklyn, N. Y. 











Chemical Processes 





Utmizine SvuLpsire CELLULOSE LYE.— 
As a fuel, by mixing the same with chloride 
of magnesium and vegetable waste, such as 
wood chips, and heating to between 150° 
and 200° C. Patent 1564142. C. G. 
Schwalbe, c/o F. Schwenterley, Koniggratz- 
erst 59, Berlin S.W. 11, Germany. 

LITHOPONE PRopUCT AND PROCESS OF 
MAKING THE SAmME.—Which includes quench- 
ing the lithopone in a solution of a soluble 
alkaline earth salt to form a coating, and 
then changing the salt into an insoluble one. 
Patent 1565185. J. L. Mitchell, 17 W. 108th 
St., New York, N. Y. 

Process For WErEIGHTING SILtKs.—Which 
comprises treating the fabric with solutions 
of acetic acid, lead acetate, and sodium 
phosphate. Patent 1565390. A. Pepper, 134 
N. 3rd St., Paterson, N. J. 

Process FoR TREATING SULPHIDE ORES 
AND CONCENTRATES.—For extracting the 
various ingredients in their metallic or salt 
form in one continuous process. Patent 
1566379. M. De Kayser, 113 Park St. 
Portland, Ore. 





Electrical Devices 
THERMOSTATIC Switco.—Which may be 
utilized as a flasher or for any other purpose 
within a cireuit to be automatically opened 
and closed, and in which a twisted flexible 
device supports a circuit breaker and is 
caused to move to open and closed position 
at an expansion and contraction of its sup- 
port. Patent 1561425. H. R. Fernandez, 14 
Villegas St., Havana, Cuba. 

Srorace Barrery.—Having a spacer at- 
tached to each of the positive plates, to pro- 
vide room for the active material that falls. 
Patent 1564163. BE. H. Williams, 486 
Schoonmaker Ave., Monessen, Pa. 

Lamp SHape Frame.—For electric fix- 


Patent 1569823. F. Maccarone, 998 N 


tures, such as bed lamps, which will not 
require the removal of the cord from either 
the socket or attaching plug. Patent 1564,- 
170. K. C. Berger, 367 Ist Ave., New York, 
| i 4 

Etectric Iron.—Adapted to iron mate- 
rials of delicate texture, such as _ velvets, 
satins, ete., but may be used as an ordinary 
iron. Patent 1563591. A. Ruelland, c/o 
|Miss Pugh, 5 E. 68th St., New York, N. Y. 
| CicaR LicHTrer.—Having an_ electrical 
; heating circuit, closed when the lighter is 
!pulled forward toward the smoker. Patent 
!1564072. J. M. Jackson, c/o Rope & Cord- 
age Co., Parkersburg, W. Va. ~ 

Rapio Com Mount.—Especially adapted 
for adjustably supporting radio-active ele- 
ments for obtaining more perfect selectivity 
and volume in tuning operations. Patent 
1565206. G. F. Ruzicka, Bohemia, N. Y. 

Metnop oF DETECTING THE PRESENCE 
AND APPROXIMATE LOCATION OF METALLIC 
Masses.—aA device including moveable bal- 
anced ground antennas for determining direc- 
tion of signals and locating metals. Patent 
1564940. F. S. Chapman, c/o M. Y. Furney, 
Kenton, Ohio. 

RapDIopoLL.— Within which is supported a 
part or all of a complete radio apparatus, 
eapable of ready manipulation. Patent 
1565145. B. L. Henry, Imperial Hotel, 31st 
St. and Broadway, New York. 

ILLUMINATED D1AL.—For radio apparatus, 
wherein the dial may be illuminated without 
illuminating the surrounding objects to any 
appreciable extent. Patent 1566069. W. C. 
and F. Bueholz, 87 Penn St., Brooklyn, 
» a 





ILLUMINATING ATTACHMENT FOR MUSICAL 
INSTRUMENTS.—For pianos or similar in- 
struments, by means of which the flashing 
of illuminating means coincides with the 
rhythm of the music. Patent 1566202. H. 
A. Giller, 90 Maurice Ave., Elmhurst, N. Y. 

ELectrRicAL Switcu.—For use in many 
different ways, but particularly adapted for 
giving direction indicating signals in con- 
nection with motor vehicles. Patent 1563,- 
753. C. R. Krone, 410 28th St., Oakland, 
Calif. 

Dry Bartrery.—In which the electrodes 
and the electrolyte are rendered active only 
when the battery is withdrawn from its con- 
tainer preparatory to use. Patent 1566927. 
D. Rosen, deceased, address Mrs. B. Rosen, 
Box 1, Ave. “K,” Brooklyn, N. Y. 

SwitcH-OpeRATING Device.—By means of 
which the electric lights in a sleeping room 
may be turned on simultaneously with the 
operation of an alarm clock. Patent 1567,- 
104. M. J. and C. L. Beck, Route 3, St. 
James, Minn. 


THERMOSTATIC ConTROL.—For an electric 
cireuit that will automatically - maintain 
water heaters, glue kettles and similar de- 
vices at a desired temperature. Patent 1566,- 
699. E. A. Scholtz, 4055 19th St., San 
Francisco, Calif. 

Exectric AERIAL ADVERTISING MEANS.— 
In which an advertisement is suspended from 
a balloon having a revolving movement, the 
sign being visible from all points. Patent 
1568011. C. S. Trippeda and A. J. Dichiaro, 
c/o Daylo Electrie Light Co., 40 E. 2nd St., 
New York, N. Y. 

Rapropiat.—Having an attachment by 
means of which stations are so recorded as 
to facilitate the tuning in of the set. Patent 
1567963. J. Lupo, Jr., 3636 Park Ave., 
Bronx, N. Y. 

Frre-ALARM-SIGNAL-TRANSMITTING APPA- 
RATUS.—In which whenever a fire alarm sig- 
nal is sent over a circuit, a wireless signal 





direct to customers in other states. Despite 
the fact that its agents obtained orders on 
blanks which read, “I hereby request you 
to make to order the following goods and 
ship to me,” the company never did own, 
control or operate any machinery or mill, 

When the Federal Trade Commission 
issued a complaint for the alleged violation 
of the provisions of the Federal Trade Aet, 
the company changed its name to “Western 
Woolen & Knit Goods Company.” Neverthe. 
less, the Federal Trade Commission went 
ahead with the case, in order that the law 
may be made clear, and now declares: 

“The practices of said respondent, under 
the conditions and circumstances described 
in the foregoing findings, are to the preju- 
dice of the public and of respondent’s com- 
petitors, and are unfair methods of compe- 
tition in interstate commerce.” 





American “Open Door” Policy 
6 bes strong contrast between the policy 

of British manufacturers who so often 
refuse to disclose their processes and that 
of American firms is well demonstrated by 
the following note in a recent report of the 
Bureau of Mines. Says The Engineer: “The 
rapid stride in flotation concentration, it is 
noteworthy to point out, is due to the freer 
exchange of facts and data by the staffs 
of the larger mining companies and the 
patent controlling corporations, and by in- 
vestigators in general. Generally speaking, 
one may visit any mining plant and by 
presentation of proper credentials be shown 
all that is going on or that is being done.” 





Yankee Brands in the Sudan 
IVILIZATION follows the trademark. 
The truth of this is impressed upon us 
by the registration of two marks just made 
in the Sudan, Northern Africa, by American 
firms. 

One of these firms is the Transcontinental 
Oil Company, of Pittsburgh, which registers 
its widely known trademark “Marathon” for 
petroleum, kerosene, gasolene, lubricating 
oils and similar products. The other is the 
Bucyrus Company, of South Milwaukee, 
which registers “Bucyrus” for steam shovels, 
locomotives, pile drivers—machinery of all 
kinds, in fact. 

Sudan trademark procedure is simple. A 
man simply registers his mark and it is 
published in the Sudan Government Gazette 
in both English and Egyptian. This serves 
as public notice of his ownership, and in- 
fringers act at their peril. 


The Courts Aid the Canvasser 


OU probably are familiar with the can- 

vasser who calls at your home and tries 
to sell you a colored enlargement of a photo- 
graph of one of the family. But did you 
know that he represents a gigantic industry 
and that the Federal Trade Commission has 
tried in vain to put an end to the hokum in 
his sales talk? 

The case in which the Circuit Court of 
Appeals in Chicago renders a decision is that 
of the Chicago Portrait Company. The Fed- 
eral Trade Commission ordered the company 
to cease representing falsely to customers 
that they were getting cut prices. The por- 
trait company appealed to the courts. Judges 
Evans and Page, in the majority opinion, 
vacate the Trade Commission’s order and 
say: 

“The purchaser might have been deceived 
in some small way, but certain it is that he 
was not injured, nor was any competitor 
injured. From the forbidden acts there 
seems to us no possibility of injury to com- 
petitors, and we are of the opinion that they 
are neither within the letter nor the spirit 
of the act.” 
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js also transmitted. Patent 1567326. A. P. 
Loper, P. O. Box 496, Palmer & Water Sts., 
Stonington, Conn. 

PERMUTATION SwitcH Lock.—For electric 


ments, thus make the closing practically im- 
possible by unauthorized persons. Patent 
1968483. J. J. Tolbert, 577 North Ken- 
more Ave., Los Angeles, Calif. 








"i Of ( General Interest 








COMBINATION SINK Stop AND DRAIN. 
Bliminates the dish pan, and many other 
utensils. Patent 1511018. Jacob Binder, 
159 Moore St., Ludlow, Ky. 

Moip-ForMING Device.—In which the 
east article will have a smooth appearance, 
for casting precious metal, articles of jewelry 
and the like. Patent 1563189. G. A. 
Hausherr, c/o Mr. Bolder, Bennington St., 
Newark, N. J. 

NEEDLE THREADER.—Whereby the needle 
when dropped into the device, will automat- 
ieally seat itself in proper position to receive 
the thread. Patent 1563223. W. Parsons, 
$81 Green Ave., Brooklyn, N. Y. 

Process oF PRODUCING CoLoR-FILLED Em- 
BROIDERED DESIGNS ON TEXTILE F'ABRICS.— 
Which does away with the use of the panto- 
graph for producing the outline, the design 
being reproduced in any length or quantity. 
Patent 1563185. P. Gouled, c/o Indeper- 
dent Mfg. & Importing Co., 225 5th Ave., 
New York, N. Y. 

Winpow ScreeN.— With means for adjust- 
ably securing the same to provide for any 
desired degree of raising or lowering the 
window. Patent 1563361. M. F. Henning, 
$732 E. 14th St., Oakland, Calif. 

SoLaR ATTACHMENT FOR TRANSITS.—Ca- 
pable of carrying out al! the operations and 
observations which may now be achieved, 
without necessitating a series of delicate 
adjustments. Patent 1563484. J. M. Gunn, 
Laguna, New Mexico. 

Stamp Ho.per.—Designed primarily for 
use by rural mail offices, for preventing 
sticking of the stamps in damp or warm 
weather. Patent 1563686. M. B. Bultman, 
261 Broad St., Sumter, S. C. 

Post Base.—For protecting from decay 
the part of a post which is near the ground 
and most liable to rot. Patent 1564109. 
L. Ponsolle, Angers, Maine-et-Loire, 16 Rue 
de Bel Air, France. 

Saso Lock.—Establishing an adjustable 
locking connection between the upper and 
lower sashes whereby the same may be re- 
tained partially open. Patent 1564128. R. 
Curtis, Sr., 384 Princeton Ave., Jersey City, 
N. J. 


ToorHpRusH RacKk.—Which will support 
& maximum number of brushes in a minimum 
of space and maintain the bristles out of 
contact. Patent 1564119. J. H. Balmer, 
259 Plane St., Newark, N. J. 

SampLe Disprtay Forper.—Of book-like 
structure, having a display frame adapted to 
overlap any one of a plurality of sample 
fabrics. Patent 1564152. J. M. Thomson, 
e/o Sherman & Sons, 381 4th Ave., New 
York, N. Y. 

REPLACEABLE TootH.—Whereby a porce- 
lain tooth, and a backing, may be easily and 
firmly united. Patent 1564087. W. L. Ma- 
son, c/o George R. Lamb, 414 1st National 
Bank Bldg., Cincinnati, Ohio. 

CHIMNEY PrRoTectorR.-—For protecting the 
chimney top against weather conditions, and 
reinforcing the top layers of bricks. Patent 
1563706. S. A. Hoffland, Box 624, Fenni- 
more, Wis. 

ParerR CONTAINER.—Which will allow the 
use of heavy cardboard, and yet make the 
end member practically an integral portion 
of the body. Patent 1563063. G. H. Bart- 
lett, 1648 21st Ave., San Francisco, Calif. 

Hoiper For BAKED APPLES.—With means 
for holding the individual apple while it is 
being baked, the apple being served on the 
holder.. Patent 1565077. M. G. Finn, 1822 
E. 28rd St., Brooklyn, N. Y. 


Apsustinc Loop.—More specifically a 

mping device for ropes and cables, which 
Permits of ready adjustment, yet rigidly 
holds against accidental slipping. Patent 
1565041. F. J. Arney, 423 BE. 162nd St., 
New York, N. Y. 

PHONOGRAPH STARTING AND StropprneG De- 
VICE.—So constructed that the phonograph 
May be automatically started by an alarm 
lock, and stopped as soon as the record is 
completed. Patent 1565158. L. Jurenka, 
2288 ist Ave., New York, N. Y. 





INCINERATOR.—F'or safely holding papers 
or other waste material while they are being 
burned, the device is constructed of woven 
wire. Patent 1565120. J. W. Thompson, 


switches, necessitating the operation in a| 15 Terrace Ave., White Plains, N. Y. 


etermined sequence of a group of ele-| 


Canopy Hotprer.—Of the knockdown fold- 
able type, which will serve to support. a 
canopy of mosquito netting over a bed. Pat- 
ent 1565191. V. P. Nelson, 264 Lexington 
Ave., New York, N. Y. 

SrpHon.—Having a flexible tubular mem- 
ber whereby a flow of liquid therethrough is 
obtained in a quick and positive manner. 
Patent 1564630. R. Saa, Box 306, Station 
“A,” Auburn, Calif. 

KNEE OR Foor Rest FoR SHOVELS AND 
THE LIKE.—Providing a rest by which the 
weight of the operator can be applied in 
forcing the blade into the earth. Patent 
1563528. 8S. Rubio, 920 Sunset Blvd., Los 
Angeles, Calif. 

DRAFTING TABLE.—For students in home 
use, the table being so made that it can be 
readily taken apart and packed into as small 
a space as an ordinary suitcase, an adjust- 
able T-square is also included. The inventor 
has been granted two patents, 1564358 and 
1564359. P. Klein, 181 Glessner Ave., Mans- 
field, Ohio. 

WALL Boarp ComposiTIon.—For use in 
building constructions, and as a substitute 
for wood in furniture production, the com- 
position comprising sawdust, sodium silicate, 
whiting and molasses. Patent 1564706. J. 
W. Oelhafen, Tomahawk, Wis. 

Smoxine Set.—Combining receptacles for 
a package of cigarettes, book matches, and 
smoking refuse, adapted for use in automo- 
biles or other vehicles. Patent 1566139. J. 
A. Honegger, 2030 Palmetto St., Brooklyn, 

SPACING FASTENER FOR WIRE SCREENS.— 
Used as reinforcing elements for cement mix- 
tures applied to the face of a house of 
stucco finish. Patent 1563785. I. Paterson, 
1904 Ashby Ave., Berkeley, Calif. 

ScarroLtp Horse.—Of knock-down adjust- 
able type, having interlocking parts of tubu- 
lar cylindrical form, easily moved from place 
to place. Patent 1566171. W. J. Spurr, 322 
Crescent Ave., Leonia, N. J. 

Key Ho.pek.—Which is extensible, having 
an attaching tab applicable either to a but- 
ton or belt, and in normal condition of 
comparatively short length. Patent 1566192. 
A. J. Forrest, c/o Ohio Express, 603 N. 
Dearborn St., Chicago, Il. 

AUTOMATIC WAKE-UP DoLL.—Which when 
placed in its crib the eyes will remain closed 
for a suitable length of time, and will then 
automatically open. Patent 1566166. G. 
H. Parsons, c/o Averill Mfg. Co., Wales 
Ave. and 143rd St., Bronx, N. Y. 

Saprron Howiper.—Which will properly 
grip the handle of the iron, and effectually 
protect the hand of the user. Patent 1566933. 
H. Toepfer, Everglade Ave. and Mohawk St., 
Little River, Fla. 

Harr-TRIMMING GuIDE.—Whereby to in- 
sure a uniform shaping and cutting of the 
hair around and in front of the ears. Patent 
1567011. J. Parziale, 8714 111th St., Rich- 
mond Hill, N. Y. 

WATCHCASE CONSTRUCTION.—Forming a 
diversified setting in which the dial of a 
watch movement may be displayed. Patent 
1566976. D. Schmidt, 114 Fulton St., New 
York, N. Y. 


Dots’ Eyes.—Of the moving type, which 


are self-sustained within the head without} 1 


the use of plaster of Paris. Patent 1566908. 
L. H. Messinger, Jr., 198 Flanders St., 
Bridgeport, Conn. 

FLexisteE CEMENT CoMPOSITION.—Com- 
prising eight parts of sand, four of cement, 
four of a calcium soap, and one of a zine 
soap, forming a paint or plaster. Patent 
1566917. O. Olesen, 370 Wadsworth Ave., 
Apartment 24, New York, N. Y. 

Swiumine R1nc.—-In the form of a hollow 
and inflatable construction with a head repre- 
senting a swan or other fowl. Patent 1566- 
858. E. A. Guinzburg, 302 Fifth Ave., New 
York, N. Y. 

SPRINKLER Heap.—Which is adjustable 
for the purpose of varying the area of lawn 
sprinkled, and the control of water pressure. 
Patent 1564587. J. Kreiziger, 2217 W. 31st 
St., Los Angeles, Calif. 

SrpHon.—Whereby liquid can be siphoned 
without the usual necessity of applying the 
mouth to the tube to start action. Patent 
1566916. T. Okihara, 50 N. Beretania St., 
Honolulu, Territory of Hawaii. 

ToorHerusH Horper.—Wherein a plural- 
ity of tooth brushes are suspended and pro- 
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tected when not in use, but may be readily 
removed. Patent 1566860. J. P. Hainzi- 
gianis, c/o Cutting, Phillips & Hale, 25 
Broadway, New York, N. Y. 

ScREENING Device.—Which ean be readily 
applied to and securely held in ventilating 
openings without the use of nails, screws or 
like fastenings. Patent 1564365. A. A. 
Newnham, 107 Bath St., Santa Barbara, 
Calif. 

AWNING.—In which the canvas may be 
drawn from one side of the window to the 
other, permitting ventilation and obstructing 
the sun’s rays at various hours. Patent 
1566116. E. Poulsen, 625 Milwaukee Ave., 
Chicago, Ill. 

Tore SLipper.—Of the type used by ballet 
dancers, made with a re-enforcing member at 
its toe to sustain the weight of the body on 
the toe. Patent 1564607. G. Meier, 818 
Eastwood Ave., Chicago, Ill. 

Curr Butrton.—Having two cooperating 
parts and novel means for causing the coop- 
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erating members to become released, the parts) 


are entirely encased. 
Wullum, 1733 N. Francisco Ave., Chicago, 
Tl. 

Stpnon.—By means of which a siphon 
action may be readily started and controlled, 
in discharging the contents of a bottle or jar. 
Patent 1566753. P. H. Kraetch, Astoria, 
Oregon. 

DRAFTSMAN’S Pounce Biock.—For pre- 
paring the surfaces of drawing or tracing 
cloth before working thereon, and preventing 
the pounce powder from flying. Patent 
1565670. F. Philip, Lompoe, Calif. 

ADVERTISING Device.—Which has movable 
members adapted to be actuated by the wind 
to attract the attention of passersby. Patent 
1566739. H. R. Estes, c/o Mrs. S. A. Din- 
widdie, 7206 Lanhar Ave., St. Louis, Mo. 

METHOD OF MAKING PORCELAIN ARTICLES. 
—By which the production will be cheapened 
by the saving of time and labor, on an accu- 
rate and perfect product. Patent 1566841. 
FE. L. Dillman, 42 Flushing Ave., Jamaica, 
N. ¥. 

Horver For THERMOS BOTTLES AND THE 
LIKE.—Readily mounted in any suitable 
place for the support of a thermos bottle in 
an upright position. Patent 1566698. L. 
Saiger and M. Russell, Johnstown, N. Y. 

ConcrEeTE SHINGLE.—Which can be se- 
eured firmly in place in association with 
other shingles to produce a fireproof and 
leakproof roof. Patent 1567946. C. F. Hel- 
flinger, Box 505, Hobart, Wash. 








Hatdware and Tools 





SURGL! *ROOF SAFETY Lock CoOMPRIs- | 
A Bonen s vo |e/o J. Chester Sons Co., 145 Grattam St., 


ING A MOovABLE PoRTION AND A WEDGE 
SHaprep Keerer.—Improved model. Patent 
1487328. Max Golden, c/o Wachs Bros., 35 
Bleecker St., New York City. 


Saw.—Made of stock material, and mini- 
mum number of parts, assembled and dis- 
assembled in the simplest manner. Patent 
1564105. A. F. Ouellet, 106 W. 86th St., 
New York, N. Y. 

Door Horper.—Adapted to be actuated 
automatically to hold a door in open position 
until manually released. Patent 1563795. 
W. Roberts, R. D. No. 9, Springfield, Ohio. 


Screw Jackx.—Employing ball bearing 
screws, reducing friction to a minimum, and 
which made with a smaller lead, develops 
more power than ordinary jacks. Patent 
565805. . H. Jones, 20 E. Cota St., 
Santa Barbara, Calif. 

Wrencu.—For nuts, bolts or pipes, hav- 
ing a special form of adjusting worm which 
ensures proper engagement with the rack 
bar. Patent 1564411. J. H. Fones, 1822 E. 
28rd St., Brooklyn, N. Y. 


Latcu.—Of simple form, by means of 
which a door can be opened merely by push- 
ing on the knob, without turning it. Patent 
1565212. J. Sillick, 52 E. 129th St., New 
York, N. Y. 

Door Controt.—Which will act auto- 
matically to hold a swinging closure in any 
desired position, it is practically noiseless in 
operation. Patent 1565524. W. B. Sum- 
merall, Box 2113, Atlanta, Ga. 


Toort-Hotp1ne Device.—Adapted to be at- 
tached to the pocket of a garment for re- 
leasably securing tools and preventing their 
accidental removal. Patent 1566195. N. E. 
Gandrau, 408 E. Grand Ave., Watts, Calif. 


UNDERREAMER Dressinc Brockx.-—For 
holding an underreamer cutter in a perfectly 
upright rigid position without damage to the 
original form. Patent 1566483. G. E. 
Kraeer, Box 548, Wilson, Okla. 


Patent 1564657. G.) 
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ComMBINATION Lock.—In which a plurality 
of tumblers is required to be arranged in a 
given order to permit the lock to be opened. 
Patent 1566829. F. Clark, Calle Juarez 35, 
Durango 3, Mexico. 

AWNING ATTACHMENT.—For elevating or 
lowering awnings, so constructed that it may 
be operated from inside of a room. Patent 
1566450. W. A. Tomlinson, Phoenix, Ari- 
zona. 

Door Boir.—Adapted to be carried by the 
door and engage the floor to positively pre- 
vent the opening of the door. Patent 1566,- 
805. B. Ackerman, 144 W. 19th St., New 
York, N. Y. 

Lock Nut.—Which insures the locking of 
the bolt but provides for convenient re’ case of 
the locking means when desired. Patent 
1566830. F. Clark, Calle Juarez 35, Du- 
rango 3, Mexico. 

HammMer.—In which an insert is provided 
for re-enforeing the handle at the head, pre- 
venting shrinkage and providing greater 
strength. Patent 1565668. M. Nicholis, ¢/o 
M. J. Wolcott, Exeland, Wis. 

CoMBINATION Lock.—Of comparatively 
simple construction, in which means is pro- 
vided for readily permitting the changing of 
the combination. Patent 1566884. R. Lar- 
osa, 463 Catherina St., Ft. Lee, N. J. 

Roor FLAsHING.—Which ean be quickly 
applied, requires no nails or lath, prevents 
leakage, and adds to the life of the roof. 
Patent 1566750. W. Jacobson, 20113 W. Di- 
vision St., Chieago, Ili. 

Socket orn Speep Wrencn.—In which 
yielding means are introduced in the socket 
tending to force the nut acted upon out- 
wardly. Patent 1566760. C. B. Michel, 
Oakland, Calif. 

PLASTERING STaPLe.—Adapted to function 
as laths or furring strips for spacing the 
plaster receiving wire mesh from the sheath- 
ing. Patent 1566747. C. Holloway, Jr., 950 
Bryant St., San Francisco, Calif. 

OversHot.—Designed to use cement for 
the purpose of binding the object being re- 
covered from a well, yet provide convenient 
removal of the object when above ground. 
Patent 1567109. <A. Boynton, ¢/o Frontier 
Oil Co., City National Bank Bldg., San 
Antonio, Texas, 

Lock.—In which there is provided a key 
operated series of tumblers and a paw! oper- 
ated series of tumblers. Patent 1567979. 
C. E. Northrop, deceased, Clara L. Northrop, 
Administratrix, 419 Highland Ave., Dayton, 
Ohio. ‘ 

DoorKnos.—In which is incorporated as 
a central element, a mirror, protected against 
knocks or blows. Patent 1567954. 8S. Kalm, 


Brooklyn, N. Y. 





Heating and Lighting 


Water Heater.—Which may be con- 
nected to a domestic boiler for quickly heat- 
ing the water by means of a gas burner. 
Patent 1566209. J. G. Haus, P. O. Box 35, 
Weirton, W. Va. 

METHOp oF Heatine Honey.—By causing 
the honey to travel in a thin sheet while sub- 
jected to 156 degrees for a brief period, then 
rapidly cooling the same. Patent 1565471. 
A. G. Kuykendall, La Mesa, Calif. 

Om Burner.—Having means for vaporiz- 
ing the oil and forcing the vapor through a 
very small orifice, whereby the roaring of the 
burner is eliminated. Patent 1564571. M. 
Herod, R. F. D. No. 4, Michigan City, Ind. 

Gas Licuter.—In the form of an attach- 
ment for gas stoves and comprises a pilot 
light and main burner with cut off for both. 
Patent 1567962. . M. Lee, 205 Pasadena 
Ave., Elyria, Ohio. 

Stove BuRNER AND WATER Heater.—So 
combined that water may be boiled while the 
usual cooking operations are carried ont, 
without the delay incident to separate oper- 
ations. Patent 15688538. J. P. Lane, 171 
Clinton St., New York, N. Y. 

Am Heater ror Furnaces.— Wherein 
heated air may be supplied above the bed of 
coals in the furnace, and may be readily 
regulated. Patent 1569811. E. Jordan, 1434 
132nd St., Richmond Hill, N. ¥. 








Machines and Mechanical Devices _ 


TENSION Device FoR SHUTTLES.—Which 
begins to functien automatically as soon as 
the thread is maced in operative position, 
providing the desired tension. Patent 1565,- 
187. ©. F. Moore, c/o Schwazenback Huber 
Co., Bergenline Ave. and Oke St., West He- 
boken, N. J 
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Ssuoxine Ser.—Constructed in such man- 
per that a single cigarette and a single match 
will be discharged «pon the operation of 
mechanism. Patent 1566175. J. Vaghi, 
Bethel, Conn. 

MACHINE For Corrine Button BLANKS. 
So constructed that it will be possible to 
use thereon shelis of concavo-convex form. 
Patent 1558254. P. F. Dusha, A. Feyk, 
and EB. Feyk, c/o Y. F. Nekarda, 230 Fifth 
Ave., New York, N. Y. 

Starting Macuine.—For shoe manufac- 
turers, having means for drawing the leather 
tight over the last as the staples are inserted. 
Patent 1563435. A. H. Prenzel, Halifax, 
Pa. 

Beam Tenston Device For KNITTING 
MaAcuiInes.—Capable of adjustment to any 
desired tension, and automatically main- 
tained at that tension while the machine is in 
operation. Patent 1564162. O. C. Wiese, 
1765 E. 19th St., Brooklyn, N. Y. 

Avromostte PARKING MACHINE. — By 
means of which a minimum of ground space 
is required for the accommodation of a large 
number of cars. Patent 1564100. J. E. Mor- 
ton, 5 Mardeck Apts., West Lafayette, Ind. 

Cam Box ror Kyrrrinc MaAcutnes.-—In 
which the cams are so arranged that the 
needles will work lower in respect to the 
sinkers, without- damaging either. Patent 
1663788. J. P. Primm, c/o Rome Hosiery 
Mills, Rome, Ga 

Cootine Macre=Nne.—For use in the proc- 
ess of engraving, in what is called the burn- 
ing-in step of an etching process. Patent 
156040. A. H. Antz, c/o Sierra Art & 
Engraving Co., San Francisco, Calif. 

Gumuep-Tare-Seacinc MACHINE. — In 
which tape having an adhesive surface is 
drawn from a roll and moistened and torn 
off in suitable lengths. Patent 1563209. J. 
H. Melntire, 276 Jefferson Ave., Brooklyn, 
N. Y. 

Wire Sreercusr.— For pulling wire 
screening taut when applying to windows or 
doors. Patent 1565065. J. B. Doerr, 109 
W. Washingtoa St., Orlando, Fla. 

Om anp Gas Serargaror.—For collecting 
and separating the gas from the oil as the 
commingled gas and oil come from the well. 
Patent 1565135. C. J. Wolfe, Yale, Okla. 

PowrrR TRANSMISSION MECHANISM.—Par- 
ticularly adapted for use with portable well 
drilling apparatus, driving the mechanism 
necessary in spudding in, drilling, casing 
application, and baling. Patent 1563514. J. 
W. Miller, 311 North Raymond Ave., Pasa- 
dena, Calif. 

Courtine MACHINE ror PRINTING PRESS 
Roiiess.—Which operstes to simultaneously 
trim the ends, and circumferentially grooves 
the reller for dividing the surface. Patent 
1566184. C. M. Earley, 321 86th St, 
Brooklyn, N. Y. 

ReevLatine VALVE FoR FLUID-PUMPING 
Aprarkatvs.—Which can be inserted in an 
ordinary pipe line between a liquid container 
and a pumping apparatus. Patent 1566147. 
C. 8. Lenz and G. EB. Jupp, c/o American 
Marine Devices Corp., 400 W. 23rd St., New 
York, N. Y¥. 


Automatic Controt WINDING MECHAN- 
IsM FoR CLooKs.-—Adapted to wind the clock 
without interference with the normal opera- 
tion, the winding being electrically operated. 
Patent 1565705. J. M. Boner, 225 Main St., 
Evansville, Ind. 


Evenness Tester.—For testing thread, 
yarn and the like, so that the weaver may 
know in just what portions the unevenness 
occurs. Patent 1566049. H. 8. Wyckoff, 
316 Hudson St., New York, N. Y. 


Ratcnet MEcHANIsM.—Which is auto- 
matic in operation, and is particularly well 
adapted for use in reversible ratchet wrenches 
and the like. Patent 1565478. W. R. Lee, 
1819 Main St., Galena, Kans. 


AvtTomMatio Ditspensinc Device. — For 
liquids, set in operation by the opening of a 
vaive which will cause the operation of a 
motor for driving a pump. Patent 1566591. 
©. A. Goldsmith and J. F. Montague, Col- 
lingswood, N. J. 

Water Moror.—In which revolubly mount- 
ed biadee, against which a stream is directed 
to the upper portions, causes a whirl pool 
effect. Pateat 1566725. C. A. Blume, c/o 
Whirl Pool Water Motor Co., Rocky Ford, 
Colo. 

Lirr ror Gin Breasts.—Which may be 
readily operated either by hand or foot, may 
be readily held in locked position or easily 
released. Patent 1567185. F. B. Cumpston, 
Blooming Grove, Texas. 


SCIENTIFIC 


Ligum VENDING MACcHINE.—Having a 
coin-control mechanism, forming part of a 
pump, for dispensing a predetermined quan- 
tity of gasoline or other liquid. 
1567888. W. D. Ambrose, Nacogdoches, 
Texas. 

OPERATING MEANS FOR PRINTING PRESSES. 
—Comprising an arm adapted to fall by 
gravity and initiate the operation of any 
ordinary press, and perticularly the D roller 
type. Patent 1568015. J. A. and J. Wil- 
liams, 23 Mt. Prospect St., Belleville, N. J. 

Dritt PvLLER.—Adapted to be applied to 
a drill rod for pulling the same when 
jammed, by utilizing the rotational movement 
of the rod. Patent 1567504. G. Hinman, 
Box 137, Jerome, Arizona. 

Warcu.—Which will be substantially dust- 
proof, and present a minimum number of 
parts thus being inexpensive to manufacture. 
Patent 1568008. A. C. Smith, c/o Elgin 
Watch Co., 20 W. 47th St., New York, N. Y. 

DISHWASHING MACHINE. — Wherein the} _ 
dishes are moved through the washing solu- 
tion with both circular and up and down 
movement. Patent 1567992. S. and H. ( 
Dyktor, 813 No. Vista St., Los Angeles, 
Calif. 

Liqump VAPORIZER AND DiIsSTRIBUTOR.— 
For use with fans, by mears of which air 
duets compel a flow of air through a liquid 
container. Patent 1567957. M. B. Kessel- 
man, c/o Amtorg Trading Co., 165 Broad- 
way, New York, N. Y. 

Rvusser FRiction Drive Rinc.—Having a 
special split joint whereby the ring may be 
renewed easily and quickly without stripping 
the shaft. Patent 1566704. G. M. Stevens, 
San Francisco, Calif. 

Linen Currinc Macutne.—For holding 
cloth, along a warp or weft thread, and 
making a straight cut with a power driven 
eutting member. © Patent 1568592. H. J. 


Fellman, 1418 W. 2nd St., Hastings, Neb. 








Medical and Surgical Devices 


PROCESS AND PrRopuct FoR PREVENTING 
Rust.—In sterilizing surgical instruments, 
the bath comprising a weak solution of so- 
|dium nitrite and sodium sulphate. Patent 
| 15650438. B. D. Avis, Box 130, Clarksburg, 
W. Va. 

COMBINATION MEDICAL APPARATUS.—For 
realizing the beneficial effects of light and 
heat, in a so-called electric light bath, the 
device can be folded for storage. Patent 
1563736. C. B. Fink, Hotel Morton, San 
Francisco, Calif. 

TOURNIQUET.—That may be conveniently 
earried in the pocket, having special means 
for quickly twisting and fastening the same 
in twisted form. Patent 1566235. J. H. 
Sheehan, 663 7th Ave., Astoria, L. I., N. Y. 

Device For AIDING THE HeEARING.—By 
means of which a person normally deaf, may 
be treated so that they may hear for the 
duration of the treatment. Patent 1566731. 
C. Carrol, Box 502, Chicago, Ill. 

MeETHop oF MAKING DENTAL PLATES.— 
Particularly porcelain plates, whereby the 
finished article may be readily removed from 
the mold without damage to the plate. Pat- 
ent 1566840. E. L. Dillman, 42 Flushing 
Ave., Jamaica, N. Y. 

Rupture Pap.—So constructed that its 
use will exercise the rupture and stimulate 
the same to a degree which will promote a 
healing. Patent 1568932. Trescott, 
P. O. Box 255, Battle Mountain, Nev. 











Prime Movers and Their Accessories 


Stream EnNncine.—Which is flexible and 
reversible in operation, controlled by simple 
valve mechanism, and produces a maximum 
power from the motive fluid utilized. Patent 
1564137. J. H. Livingston, Girard, La. 

Stream Enotne.—In which a lever is 
within reach to change from full stroke to 
cut off, and the number of bearings is re- 
duced and there are both economy and fa- 
cility of operation. Patent 1566201. C. R. 
Gibson, c/o J. F. Brunning & Sons, 10 Up- 
per Ist St., Evansville, Ind. 

Gas Enctne.—Having a combustion cham- 
ber between a pair of opposed pistons which 
through rock levers and links operate a 
single crank shaft. Patent 1566843. R. 
Du Be, 259 Galopago St., Denver, Colo. 

IentTION SystemM.—Which causes distri- 
bution of the secondary current from a single 
enil to the spark plug of the Ford ignition 
system. Patent 1566888. G. Luckeman, Ho- 
boken, N. J 


Prston.—Frovided with a follower and 
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tively prevent leakage of steam beneath the 
follower. Patent 1566931. A. Tickle, Stand- 
ish Arms, 169 Columbia Heights, Brooklyn, 


Patent! N. Y 


CENTRIFUGAL VAPORIZER. — Reducing a 
mixture of air and fuel, to a fine mist which 
will burn rapidly and completely in the com- 
bustion chambers. Patent 1566862. J. R. 
Halterman, Cairo, Il. 

Hypravtic PoweR TRANSMISSION.—In 
which the driving engagement of one shaft 
with another may be effected gradually with 
a cushioning effect, eliminating jolts. Patent 
1568394. V. Arkin, 26838 W. Davison St., 
Chicago, Ill. 

Rorary Enctne.—Which insures a maxi- 
mum utility of the expansive action of steam 
between the stationary abutment and a rotor 
connected with a driving shaft. Patent 
1569791. J. W. Shepard, Box 344, Tucson, 
Arizona. 








____ Pertaining to Vehicles 


~ Om GacE.—Which may be manipulated 
for cbservation of the oil level from a point 





3.| on the outer side of the running board shield. 


Patent 1564535. E. Davis, 324 Roosevelt 
Ave., Syracuse, N. Y. 

AUTOMOBILE LocKING Device.—Whereby 
a plurality of levers may be quickly locked 
to prevent operation and the device readily 
removed when not in operation. Patent 
1566885. M. Laska, 1700 Tulane Ave., New 
Orleans, La. 

BuMPER PROTECTOR CUSHION.—For asso- 
ciation with any ordinary type of vehicle 
bumper, to prevent scratching or mutilating 
parts of other vehicles. Patent 1566839. R. 
Denels, 675 5th Ave., New York, N. Y. 

REFLECTOR FOR HEADLIGHTS.—Constructed 
to give full illumination yet at the same time 
so diffuse the light as to prevent glare. Pat- 
ent 1566906. C. and A. Matisse, 207 E. 
133rd St., New York, N. Y. 

Avu7ToOMOBILE Bep.—Of a foldable nature, 
readily adapted for use upon an automobile 
for camping purposes. Patent 1566612. E. 


«7, Loustalot, Franklin, La. 


AUTOMOBILE BumMPpER.—Which is unusu- 
ally resilient, while at the same time the 
construction is strong, and will not sag. Pat- 
ent 1566991. J. Sonnenfeld, 22 Tompkins 
Ave., Brooklyn, N. Y. 

TRACTOR ATTACHMENT FOR BURNING IN 
BEeaRINGsS.—Which will afford facilities for 
making use of the motive power of the trac- 
tor to burn in the bearings of a motor. 
Patent 1561964. R. C., H. F. and E. A. 
Whittman, 424 Parade St., St. Marys, Pa. 

Curtain Licut.—Particularly relating to 
a frame for securing the glass, whereby the 
frame and light are effectively held in a 
vehicle curtain. Patent 1562356. E. Man- 
del, 461 Central St., Brooklyn, N. Y. 

ENDLESS RUNNER FOR Motor TRvucKS.— 
Adapted for use with motor cars of every 
character, wherein an oblong or elliptical 
form of structure is provided. Patent 1561,- 
996. E. M. Perry, 649 Market St., Youngs- 
town, Ohio. 

AUTOMOBILE.—With quick stopping mech- 
anism, for preventing accidents, the device 
being automatically operated by contact with 
an object, or manually operated. Patent 
1563214. §S. S. Maran, 168 W. 96th St., 
New York, N. Y. 


TRAILER.—Which affords facilities for ré- 
siliently supporting a load above the axle so 
that no zig-zag movement will be caused. 
eae 1562652. W. C. Nabors, Mansfield, 

a. 

CONVERTIBLE Bopy FoR AUTOMOBILES.— 
Readily converted from an open to a closed 
type, and wherein the glass panels are firmly 
supported in the closed type. Patent 1563,- 
023. P. H. Gaskins, 1207 Graham Bldg., 
Jacksonville, Fla. 

MECHANICAL GLARE DARKENER FOR AUTO- 
MOBILE HEADLIGHTS.—A manually operated 
shutter which will permit of sufficiently cov- 
ering the fronts of the lights to prevent 
glare. Patent 1563297. T. J. Shonley, Box 
326, Mount Ayr, Iowa. 

AUTOMOBILE HEADLIGHT.—Which will di- 
rect the rays forwardly and downwardly, so 
as to illuminate the road while preventing 

M. P. 


E.| danger from glare. Patent 1 


E. Radloff, Hustisford, Wis. 

TrmeER.—In which the brush consists of a 
single piece of wire bent into a spiral, with 
novel means for advancing or retarding the 
spark. Patent 1563703. H. W. Gossell, 
Verndale, Minn. 


NevTRAL LATCH FOR PLANETARY TRANS- 








fastening means therefor which will effec- 
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movement of the foot pedal to low 
position, is entirely precluded. Patent 1 
- R. E. Mudd, 715 E. Gist St., Chicago, 

AUTOMOBILE SIGNAL.—Which may be con. 
nected to the windshield and be visible to 
those in the front or rear, either day or 
night. Patent 1564123. M. P. Clough and 
= H. Noyes, Box 113, North Haverhill, 

H. 

Seat Support FoR TRACTORS.—Adapted 
for use on the “Fordson” without dispensing 
with the seat supporting spring usually em- 
plored. Patent 1563824. E. C. Bachman, 

. D. No. 1, Box 949, Santa Ana, Calif, 


Tow Rop.—In sectional form whereby it 
may be easily and conveniently carried ag 
part of an automobile equipment. Patent 
1563860. J. Jacobson, R. 1, Box 50, Co- 
lumbia Falls, Mont. 


GaGcE.—Having accurate means to indj- 
eate the pressure within a tire, and means 
for automatically relieving excessive pres- 
sure. Patent 1563847. G. H. Hall, address 
D. D. Bell, Spreckles Bldg., San Diego, 
Calif. 

TESTING AND TRUING DEvIcE.—Es 
designed for testing and truing connecting 
rods of the engines of motor vehicles, auto- 
mobiles or the like. Patent 1563939. J. ¢. 
Taylor, Hermansville, Mich. 

TrrRE Cover.—Comprising a casing made 
to conform to the outlines of the tire and 
split transversely to be adapted to be sprung 
on. Patent 1563760. M. B. Loetscher, 727 
Bedford Drive, Beverley Hills, Hollywood, 
Calif. 

DIREcTION SIGNAL FoR Motor VEHICLEs. 
—In which any one of a plurality of indica- 
tions can be given, visible from the front or 
rear, and selectively illuminated. Patent 
1563494. E. A. Jensen, 726 De La Vina 
St., Santa Barbara, Calif. 


ARRANGEMENT FOR PARKING VEHICLES.— 
Which allows of the greatest possible number 
of motor vehicles being parked in a mini- 
mum of space. Patent 1563929. F. E. 
Reinhold, 7470 Clinton St., Los Angeles, 
Calif. 

VEHICLE Bopy.—In which the fenders are 
an integral part of the body, and the foot 
boards are eliminated, no portions pa 
from the body. Patent 1563803. 
Southern, Oakland, Calif. 


TirE Moip.—Readily assembled and dis- 
assembled, for vuleanizing pneumatic tires 
by what is known as the “air bag process.” 
Patent 1566259. A. R. Colvin, c/o Com- 
bination Rubber Mfg. Co., Trenton, N. J. 

Raptvus-Rop ASSEMBLAGE.—So constructed 
that provision is made for a ready renewal 
of one or more of the rods should occasion 
require. Patent 1566207. L. H. Griggs, 
621 W. Jefferson St., Mishawak, Ind. 


TRACTOR - OPERATED CULTIVATOR. — Con- 
structed so that the tractor is back of the 
cultivator and pushes the same, enabling 
the operator to readily see the crop. Patent 
1566229. G. H. Seanlan, c/o J. A. Shee- 
han, 44 Court ‘St, Brooklyn, N. Y. 








Designs 


DESIGN FoR A TEXTILE F'ABRic.—This in- 
ventor has been granted four patents for 
fabric designs. Patents 68666, 68667, 68668, 
and 68669. I. Strauss, c/o Rosenstein 
gg Corp., 151 W. 36th St., New York, 


DESIGN FoR LEATHER OR SIMILAR ARTICLE. 
—Patent 68813. F. A. Kolb, c/o Geisman, 
Musliner & Brightman, 27 Spruce St., New 
York, N. Y. 

DESIGN FoR A HAND-Bac FRAME.—Patent 

W. F. Goldsmith, 391 Mulberry St, 
Newark, N. J. 

DEsIGN FoR A HAND-BAG FRAME.—The 
inventor has been granted two patents, Nos. 
68906 and 68907. W. T. Goldsmith, 391 
Mulbury St., Newark, N. J. 

DESIGN FoR A Boupork CaP.—Patent 68,- 
884. W. J. Turoff and E. A. Besancon, 
1076 Intervale Ave., Bronx, N. Y. 

DESIGN FOR AN EMBLEMATIC PIN.—Pat- 
ent 68847. 
Bros., San Francisco, Calif. 





DESIGN FoR A STATUETTE.—Patent 68598. — 
Irene H. Rundquist, 4807 First Ave., Los 


Angeles, Calif. 


DESIGN FoR A LIGHTING FirxtuRe.—Pat 


ent 69015. E. J. Dietzmann, 834 So. Figu- 
eroa St., Los Angeles, Calif. 


DESIGN FOR A DISPENSING CABINET oe 
R. 


Srwmark ARTICLE.—Patent 69092. 


MISSION.—By means of which unintentional! Norton, 606 W. 116th St., New York, N. Y 





N. L. Bourgeault, c/o Rost — 
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The Book Department 


Owing to the unusual interest in the works of M. Luckiesh, one of the leading 
authorities on light and color and correlated subjects, we present the works of this 


eminent physicist for your consideration. 











Visual Illusions, their causes, characteristics and applications.............. re 
Deals with the practical aspects of visual illusions rather than a devaiien from 


the theoretical or experimental viewpoint. 


Color and Its Applications............. 


ogniccscdne c0essdeseeebecmemaieree see Mae 


The object of this book is not only to discuss the many applications of ute, 
but to establish a sound scientific basis for these applications. 


Light, Shade and Their Applications. .. 


ocerebeseceracesconeeeeses cccccccese SLD 


Deals with the science of light and shade in a complete and cnalytedl manner 
and represents several years research by the author. 


PerPerrerrTy Ti errr eee 4.15 


A discussion * oid and quantity of light in relation to effective vision and 
efficient work. Dr. Luckiesh includes much personal data and many of the con- 


clusions are startling. 


Ultraviolet Radiation, its properties, production, measurements and applications 3.65 
A presentation of authentic data of such scope as to be useful to those inter- 
ested in ultraviolet radiation, subordinating theory to experimental facts. 


Light and Color in Advertising and Merchandising................. den eous 3.15 
Covers the whole subject of color appeal, and analyzes the practical and psycho- 
logical results of the use and color of light. 


Beek of in Gays ii sick sstidsacesecn 


A résumé of personal experience oad heintadlin, 


Lighting Art; its practice and possibilities. . 
Discusses the “why”; not merely the “how.” 
important branch of interior decoration. 


Portable Lamps; their design and use... 


Ginutaudesek 0.0 habe sue wecekeenues ee 
Treats lighting as a distinct and 


o cectpoeees $0506 00 cc cceviseocccceccs 215 


Foundationio of thin TIRDIIIIG soos 0p os dhecds dihncsedbiesdcedbattesbecccsece BAS 
Presents popularly and systematically the foundations of the universe as it now 
appears. The author confines discussion chiefly to established facts and gives 
only glimpses into the realms that are speculative at present. 


All prices postpaid 


Galvanizing 
By Heinz Bablik 

Although expressed in European stand- 
ards of measure, this book is a welcome 
addition to the very scant literature on 
this subject. It is complete and compre- 
hensive. Published by Spon & Chamber- 
lain. $5.20 postpaid. 


Electrical Trouble Shooting 
on the Motor “Car 
By A. H. Packer 

One of the best books on this subject we 
have seen. For the shop mechanic or elec- 
trician as well as the owner. Filled with 
practical kinks and tests. Published by 
author. $4.20 postpaid. 


Elements of Navigation 


By G. L. Hosmer 
Associate Prof. of Geology, M. I. T. 

For Students or Mariners preparing to 
take examinations for Officer's Licenses. 
This new second edition has been thor- 
oughly revised and rewritten to cover the 
adoption of Civil Time in the Nautical 
Almanac. Published by Wiley & Sons. 
$2.65 postpaid. 


Blasters Handbook 
By A. La Motte 
A most practical and at book which 
fills a long felt need. eso conceivable 
use of explosives is explained by diagram 
Published by E. I. du Pont de Nemours 
& Co. Address Publishers. 


Microbe Hunters 
By Paul de Kruif 
The “divine romance” of those who in 
the solitude of their laboratories, heve 
fought to conquer the germs of dread 
disease, facing with heroism even death 
itself. Published by Harcourt, Brace & Co. 
$3.65 postpaid. 


Popular Research Narratives 
Volume Ii 

These authoritative and fascinating tales 
of discovery, invention and research, 
one a quick and conclusive résumé. Fifty 
subjects of wide range are covered, Pub- 
lished by Williams & Wilkins Co. $1.10 
postpaid. 


Superpower—Its Genesis and 
Future 
By W. S. Murray 
The Superpower movement by the chair- 
man of the United States Government's: 
Superpower Survey. Its national, economic, 
social and political side as os ee 


woaway and commerce. Published by 
cGraw Hill Book Co. $3.20 postpaid. 


Best Humor of 1925 
By N. H. and H. S. Dole 
Even the most serious minded enjoys a 
good laugh at times. You will get many a 
one from this collection by well-knowm 
authors. Published by The Stratford Co. 
$2.65 postpaid. 


All the above books are obtainable from the Scientific 
American Book Department, 233 Broadway, N. Y. C. 
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G-E Motorized Power is 
more than a motor or 
its control —it is a prac- 
tical and economical 
application of electric 


power. “Built-in” or 
connected to all types of 
industrial machines or 
household appliances, 
G-E Motorized Power 
provides lasting assur- 
ance that you have pur- 
chased the best. 





SCIENTIFIC AMERICAN 


APRIL, 1926 


G-E Motorized Power 





° ai 

~what it means - 

PC 

A metal frame with some insulated wire windings ta) 
inside; a revolving mass of iron with more wind- 15 
ings; some practical means of transferring propul- wt 
sion energy to the revolving member—that was an ane 
electric motor. 4 


Spend three decades or more of research, persistent 
refinement and steady improvement on that motor, 
incorporating that which is best and rejecting that 
which is impractical, and you have a G-E motor. 
Evolve the best means of controlling that motor for 










all conditions of service, and you have a G-E con- 
troller. Apply the proper G-E motor and the correct 
G-E controller to a specific task, following the 
recommendations of G-E Specialists in electric drive, 
and you have G-E Motorized Power. 





Fitted to each and every type of power need, G-E 
Motorized Power provides quantity, quality and low 
cost production. 





OTORIZED POWER 
fitted to every need 
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Sparkling Youth for \ 





With fireworks like Vesuvius 





the singing “hot-saw’’ zips 
through bright pink poles of 
steel. A thousand teet back 
down the line the big hot poles 
were blinding, blazing puddles 
of steel in Timken electric fur- 
naces. A couple of thousand 
feet up ahead the Timken 


steel will be Timken Bearings. 


They are being produced at the 
rate of 1 32,000 daily, entirely 


The 


self-contained 


under Timken control. 
marvelously 
Timken plant embraces a 





Printed in the United States, by ANprew H. KeLtoce Co. 


whole steel mill, whose output 
of electric furnace steel is the 


largest in the wor!d! 


is aie’ to the use of edad 
Bearings in so many mechan- 
ical devices, including 82% of 
all American makes of motor 
cars and trucks. ‘Timkens are 
used in the mountings of trans- 
missions, differentials, pinions, 
worm gears, rear wheels, front 
wheels, steering pivots and fans, 


Timkens keep these units per- 
t 


manentiy quiet, true-running 


Ne 


= 


and free-turning. 
Taper design and the I imken 
postive roll Ha cegie”y feature 
are able to resist a// bearing 
stresses. Timken-made steel 
is assurance of finest material 
where it is most essentiai. 

So your Timken-equipped 
car or truck keeps its youth 
far longer, runs better, puts 
more oi the power into use- 
fui work, and normaliy needs 
only routine attention. THe 
TIMKEN RoLieR BEARING 


Company, CANTOn, OHIO. 
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Wen it’s evening—and j 


your little home resounds with the joys 

of hospitality — when it suddenly seems 

that no other happiness compares with 
receiving and welcoming friends 





No other cigarette in the world is like Camels. Camels contain the choicest Turkish and 
domestic tobaccos. The Camel blend :s the triumph of expert blenders. Even the Camel 
cigarette paper is the finest, made especially in France. Into this one brand of cigarettes 
go all of the experience, all of the skill of the largest tobacco organization in the world. 


—have a Camel! 


WHEN loyal friends come in for 
the evening. And you are busied 
with the pleasures of making them 
feel how welcome they are. When 
friendship and hospitality become 
the brightest joys in all the world 
—have a Camel! 

For no other good thing may 
be so widely shared as Camels. 
Camels make every true friend- 
ship truer, add the royal glamour 
of their own goodness to the es- 
sence of hospitality. There never 
was a cigarette made that put as 
much pleasure into smoking and 
giving smoking pleasure to others 
as Camels. Camels never tire the 
taste or leave a cigaretty after-taste, 
no matter how freely you smoke 
them. Millions of experienced 
smokers just wouldn’t buy or offer 
to others any other cigarette but 
Camels. 

So, this night when friends 
come in to share the warmth of 
your fire and your friendship. 
When the realness of your wel- 
come brings happiness to all — 
then taste the smoke that is 
friendly to millions. You may 
know you are smoking and serv- 
ing the world’s finest cigarette. 

Have a Camel! 








Our highest wish, if you do not 
yet know and enjoy Camel quality, 
is that you may try them. We 
invite you to compare Camels with 
any cigarette made at any price. 


R. J. Reynolds Tobacco Co. 
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